Low  Bidding  —  Cause  and  Cure  . .  80 
What  About  Panelboards? . 83 

Enter  Kwh  Rodeo. ....  109 


Will  your  new  home  be  electrically  obsolete 

the  day  you  move  in? 


Astonishingly  enough,  two  out  of  three  homes  being 
built  today  do  not  provide  the  modern  electric  ap¬ 
pliances  people  want  most.  Worse  than  that,  in  most 
cases  no  wiring  provision  is  made  for  their  even¬ 
tual  installation.  These  “new  homes”  are  electri¬ 
cally  obsolete  the  day  you  buy  them. 

Yet  it  costs  so  very  little  to  enjoy  the  enormous  con¬ 
venience  these  labor  saving  appliances  bring  you  — 
especially  when  they're  built-in  to  the  home  or  pro¬ 


vided  for  when  the  house  is  still  in  the  planning  stage. 

Now  —  a  new  service  has  been  inaugurated  that 
tells  you  whether  the  home  you're  alxmt  to  buy  is 
truly  modern.  Electric  utility  e.xperts  work  with  lead¬ 
ing  builders  w  hen  their  homes  are  still  in  the  planning 
stage  —  to  let  you  enjoy  nuxiern  electric  living  the 
(lay  you  move  in.  Then,  and  only  then,  are  these 
homes  awarded  the  nationally  famous  “.Medallion 
Home"  Award. 


Here’s  what  the  “Medallion  Home”  Award  tells  you  about  the  home  you're  about  to  buy: 


1.  Your  most-needed  electric  appliances 
will  be  already  installed! 

“Medallion  Homes”  come  equipped  with  an  ultra¬ 
modern  electric  range  built-in  —  as  well  as  at  least 
three  other  major  appliances.  What's  more,  wiring 
for  future  needs  is  in  and  paid  for. 


3.  The  home  has  “light  for  living” 

Every  “Medallion  Home"  has  provisions  for  fixtures 
that  beautify  and  illuminate  —  and  light  such  impor¬ 
tant  areas  as  the  kitchen  sink,  bathroom  shower  and 
mirror,  and  outside  each  entry  to  the  home. 


V) 

2.  The  home  is  properly  wired  for 
“Full  Housepower” 

It  has  plenty  of  outlets  and  switches  in  convenient 
locations.  It  has  enough  separate  circuits  for  proper 
and  efficient  power  distribution  —  and  provision  for 
extra  circuits  you  may  need  later  on. 


Look  for  the  nationally  known 
“Medallion  Home”  Award 

It's  your  guarantee  that  the  home  meets  the  rigid 
standards  of  the  19.‘i8  Live  Better  Electrically 
Medallion  Home  Program  to  let  you  live  better 
electrically,  today  and  tomorrow! 
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GATE  HOUSE  at  antranca  to  Indian  Lake  Etfotet,  country  club 
community,  with  tha  profattionally  styled  L-M  Ovalite  (Line 
2A)  mercury  vapor  luminaire*  mounted  on  double  upsweep 


arms  to  light  the  dual-lane  avenues.  These  provide  uniform 
illumination  of  4.2  footcandles  on  the  roadways.  Lights  ore 
turned  on  and  off  automatically  by  L-M  photoelectric  relay*. 


L-M  Luminaires  Light  Florida’s 
Beautiful  Indian  Lake  Estates 


High  in  the  lake  and  ridge  section  of  Florida,  in  the  area 
around  Lake  Wales,  is  located  a  new  private  city,  Indian 
Lake  Estates.  This  is  a  multi-million  dollar  development, 
an  exclusive  country  club  community,  providing  excep¬ 
tional  beauty  and  outstanding  recreational  facilities  for 
residents. 

Lighting  the  palm-lined,  dual-lane  avenues  are  L-M 
Ovalite  (Line  2A)  mercury  vapor  luminaires.  These  lumi¬ 
naires,  mounted  on  metal  poles  at  30  feet,  have  dual 
8-foot  upsweep  arms.  They  carry  20,000  lumen  lamps 
and  provide  uniform  illumination  of  4.2  footcandles  on 
the  roadways.  Underground  240-volt  wiring  serves  the 
luminaires,  which  are  controlled  by  photoelectric  relays. 

In  addition,  a  l,l(X)-foot  private  pier  is  lighted  with 
L-M’s  famous  Suburbanaire  (Line  2B)  open  type  units 
containing  175-watt  mercury  lamps  and  ballast.  They 
are  spaced  at  approximately  l(X)-foot  intervals  along  the 
pier  and  provide  2.0  footcandles  of  illumination. 


Ovalite  An  Efficient  Light  Source 

The  Line  2A  luminaires  have  a  high  coefficient  of  utili¬ 
zation.  Additional  advantages  include:  choice  of  Type 
II,  III,  or  IV  light  distribution  patterns,  by  simply 
changing  lamps  or  socket  settings;  many  features  for 
safety  and  easy  servicing,  including  L-M’s  exclusive 
“service-safe”  socket ;  choice  of  series  or  multiple  service. 

Get  Complete  Information 

L-M  provides  a  complete,  highly  styled  lighting  line 
of  incandescent,  mercury  vapor,  and  fluorescent  units, 
with  excellent  application  engineering  help  for  utilities, 
municipalities,  consultants  and  subdividers.  Ask  the 
L-M  Field  Engineer  or  Lighting  Engineer  about  L-M 
outdoor  lighting  equipment.  Or  write  Line  Material  In¬ 
dustries,  Milwaukee  1,  Wis.  In  Canada:  [ft 
Canadian  Line  Materials,  Ltd.,  Toronto  |i| 


®  IINE  MATERIAL  Industries  Outaoo^  JUqktin^ 

McORAW-EDISON  COMPANY 


I 


N*w  till  ^l^nsl 
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Field  experience  proves  performance 
advantages  of  Preformed  splices 


In  hundreds  of  thousands  of  applications,  only  ono 
failure  of  a  Preformed  splice  has  been  reported  — and 
that  was  caused  by  inadequate  preparation  of  a  heavily 
corroded  conductor. 

This  distinctive  performance  is  the  result  of  soundly 
engineered  features:  (1)  uniform  radial  pressure  of  the 
splice  rods;  (2)  full  area  of  contact;  (3)  the  flexibility  of 
the  rods  which  causes  the  grit  particles  to  penetrate  exist¬ 
ing  oxides  and  establish  permanent  electrical  contact 
with  the  conductor;  and  (4)  the  inherent  resiliency  of  the 
splice  which  maintains  consistent  surface  contact  with 
the  conductor  throughout  extremes  of  line  tension  and 
temperature  variation.  These  combined  characteristics 
are  your  assurance  of  unfaltering  mechanical  and  elec¬ 
trical  performance  at  all  times. 

And,  most  important,  no  tools  are  needed  to  install  a 
Preformed  splice;  the  application  is  made  entirely  by  hand 
and  takes  but  a  fraction  of  the  time  required  for  other 
types  of  splices. 

There  are  Preformed  splices  to  solve  almost  every 
splicing  problem.  They  can  be  furnished  to  hold  the 
full-«at*d  strength  of  any  standard  transmission  or 
ditfribution  conductor. 

Write  Tor  additional  technical  information.  PREFORMED 
LINE  PRODUCTS  COMPANY,  5349  St.  Clair  Avenue, 
Clevekmd  3,  Ohio.  Cable  Address:  Preformed-Cleveland 
.  .  .  mfAwfacturer  of  armor  rods,  dead-ends,  Guy-Grip 
daod-onds  and  other  line  accessories. 


Mod*  in  oecordanc*  with  or  for  use  under  U-S.  Patent  Nos.  2,609,653;  2,275,019;  2,587,521;  ond  2,691,685.  Other  patents  pending. 
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Planning  Ahead  in 
Building  the  West 

SchfK>ls:  Orange,  Calii.,  $2,500,- 
(MK);  Desert  I,ake  and  Boron,  Calit., 
$H(K1,0(M);  Retlwootl  City,  CaliL,  $3.- 
nS.lMH);  Bellevue.  Wash.,  $2,265,385; 
I,(ivington,  N.  M.,  $775,000;  lx>s 
Angeles,  more  than  $8,000,(MK); 
Boulder.  Colo.,  $I.500,0(M). 

.Medital  tenter  for  .Stanford  Uni¬ 
versity  .S<luK»l  of  .Metlitine,  Palo 
Alto,  Calif.,  Sl  l.lMKMMM). 

Department  store  for  .San  Diego, 
$I5,000,0(K). 

University  of  Oregon  science 
building  at  Eugene,  $1,315,000. 

Oregon  .State  Oillege  mechanical 
engineering  building  at  Corvallis, 
SI.0.55.0<K). 

Dornutorv  building  for  Boise 
junior  C:ollege,  $600,000. 

.Addition  to  guided  missile  manu¬ 
facturing  plant,  .Salt  I.akc  City, 
$2,0(K),(MK). 

Hotel  near  International  .Air|>ort, 
Oakland,  Calif.,  $1,500, (MX);  hotel  in 
-San  Francisco,  $20,(KK),(K)0. 

Bonds  vott*<l  for  street  lighting 
svstem,  $I,010,IMK);  high  school.  $2.- 
813.(MM).  l  atoma.  Wash. 

IV)nds  aiul  s(iecial  les^y  for  high 
schtKjl,  Everett,  Wash.,  $2,100,000. 

Junior  Oillege  addition  at  Brem¬ 
erton,  Wash.,  S787.1(M). 

Bank  building  at  Ogden,  Utah. 
$I,0(KMMM). 

Forestry  building  at  Utah  .State 
University,  Provo,  $2,250,000. 

International  .Airport  improve¬ 
ments,  Portland,  $1,648,572. 

Division  of  Highways  office  addi¬ 
tion,  San  Bernardino,  Calif.,  $1,- 
700,(K)0. 

Scottish  Rite  Temple,  San  Fran¬ 
cisco,  $2,500,(MM). 

Astronomital  observatory  on  Kitt 
Peak,  Mi/..  S3,0<H),000. 

Freight  terminal  at  Portland,  Ore., 
$2.(MHMMM). 

Uatter-dav  Saints  Tabernacle  at 
.Seattle,  Wash.,  S 1  ,(H)0,0(M). 

Hospitals:  Ogden,  Utah,  $5,000,- 
(KM(;  .Mountain  View,  (^alif.,  $7,260,- 
(MM);  Rupert,  Idaho,  S400,0<M);  l.os 
Angeles,  $2,235,470. 

Housing  units:  Renton,  Wash., 
$1, (MM), 000;  .Mountlake,  Wash.,  $1,- 
.3(M),(MM);  Sausalito,  Calif.,  $4,5(M),(MM); 
(a)rvallis,  Ore.,  $2,500,(M)0. 

Gas  transmission  lines  for  Salt 
I.ake  City,  $26,000,0(M). 

Shopping  center  at  Dalv  Cits, 
Calif.,  $25.(MM),(KM). 

.Manufat  turing  plant  in  Phoenix, 
Ari/.,  $3,0(M).(M)0. 

(atv  Hall  f(»r  San  .Mateo,  C^alif., 
$823.5(M). 


How're  We  Doing? 


Output  Comparisons 

Year-to-year  Kwh  Output  Changes  in  Western  Regions  and  U.  S. 
Per  Cent  Changes  Over  Same  Week  One  Year  Ago 


W*«ti  Ending 

Rocky  Mountain 

Pacific  Southwest 

Pacific  Northwest 

U.S.  Total 

March  8 

^6.0 

-^2.0 

-^2.3 

-t-O.! 

March  1 5 

-^3.1 

^2.6 

-^4.2 

-0.6 

March  22 

-^6.5 

-^4.5 

-^t.9 

-(-1.8 

AAarch  29 

-^0.8 

-^0.5 

-0.6 

-^0.3 

Spring  Rebound? 

Home  buying  plans  showed  a  brisk  pickup  in  .March,  according  to 
the  Federal  Housing  .Administration.  .Applications  for  insurance 
on  new  dwellings  increased  more  than  10^  over  .March  1957  and 
the  first  week  in  .April  turned  in  an  even  better  performance  .  .  . 
I’nemplosment,  as  it  should,  almost  reverscxl  its  downward  trend 
.  .  .  Engineering  constructi«)n  awards  for  the  week  ending  .April  3 
hit  their  highest  total  since  .August  of  1956,  18  months  ago  .  .  .  .And 
business  generally,  as  nieasuretl  by  the  gross  national  product,  is 
r)nly  S'//  from  the  all-time  record  of  prosperity.  Electrical  output, 
UK),  for  the  first  week  in  .April  was  3^  below  the  same  period  for 
1957,  although  consideration  has  to  be  given  to  the  fact  that  Good 
Friday  fell  in  that  week  this  year.  .Mr.  Consumer,  however,  was  not 
parting  with  much  more  of  his  cash  for  durables.  Instead  he  was 
paying  off  his  outstanding  loans  and,  for  a  second  month  in  a  row, 
Innight  more  federal  savings  bonds  than  he  cashed  in. 


Western  Construction  Prospects  Brighter 

Enginc'ering  construction  contracts  placed  in  the  West  for  March 
totalcxl  S66(),(MM),(MM)  .  .  .  Sylvania  Electric  Prmlucts  Inc.  has  pur¬ 
chased  a  26-atre  site  in  the  Santa  Cruz  area  for  eventual  use  in  its 
expansion  plans  for  computer  com|K>nent  manufacturing  operations 
.  .  .  Reynolds  Mining  is  continuing  the  purchase  of  coal  lands  in 
northern  Wyoming  to  provide  |>ower  for  a  |>ossible  further  expan¬ 
sion  in  primary  aluminum  capacity.  Prc'sent  holdings  under  lc*ase 
or  purcha.se  total  5.(K)0  acres. 
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news  roundup 


HUMANS  OBSOLETE?-The  elec¬ 
tronic  wizards  are  rapidly  taking 
over  more  and  more  of  the  areas 
which  formerly  required  the  appli¬ 
cation  of  human  intelligence. 

At  the  recent  meeting  of  the  In¬ 
stitute  of  Radio  Engineers  a  data 
processing  machine  was  described 
that  reads  articles,  selects  excerpts 
of  the  imjxjrtant  material  and  prints 
an  abstract  .  .  .  another  computer 
translates  scientific  Russian  into 
English  and  still  a  third  is  capable 
of  reading  ordinary  typewritten  ad¬ 
dresses  on  envelopes  and  sorting 
them  by  city  and  state. 

This  is  probably  the  forerunner 
of  the  automatic  post  office.  It  is 
said  to  be  suitable  for  cities  with 
populations  of  100,000  or  more. 

— EW— 

NEW  EEI  OFFICES-The  gen¬ 
eral  office  of  the  Edison  Electric 
Institute  moved  to  750  Third 
Ave.,  New  York  17,  N.Y.,  on 
April  25.  The  old  famous  420 
Lexington  Ave.  address  of  the 
institute  was  its  home  since  it 
was  organized  in  1935.  Since 
that  time  it  has  grown  in  size 
so  that  the  staff  has  had  to  be 
quartered  on  parts  of  three 
floors  of  the  Graybar  building. 

— EW— 

ATOMIC  FUTURE— Speaking  at  a 
recent  seminar  at  Vallecitos,  Calif., 
on  the  economic  potentials  of  atomic 
power  in  northern  California,  Paci¬ 
fic  Gas  and  Electric  Co.’s  vice-presi¬ 
dent  and  chief  engineer,  Walter 
Dreyer,  indicated  that  his  company 
will  probably  have  one  or  more 
large  nuclear  power  plants  in  ser¬ 
vice  by  1965.  To  this  he  added,  “It 
is  my  personal  opinion  that  much  of 
the  new  thermal  capacity  thereafter 
will  be  nuclear.” 

Alluding  to  the  possible  hydro¬ 
electric  developments  included  in 
the  California  Water  Plan,  he  stated, 
"Obviously,  there  can  be  no  help 
from  this  source  as  a  supplier  of 
energy.  The  role  of  hydro  power 
in  the  state  plan  should  be  to  secure 


financial  assistance  for  water  devel¬ 
opment  by  developing  and  selling 
power  to  investor-owned  utilities  as 
peaking  power,  where  it  will  com¬ 
mand  a  high  price  per  kilowatt-hour, 
and  to  purchase  off-peak  power  for 
operation  of  project  pumps.” 

— EW— 

LOW  LIGHT  —  A  new  fluorescent 
highway  system  that  features  fluor¬ 
escent  fixtures  only  33  in.  above  the 
ground  has  been  installed  on  a  sec¬ 
tion  of  the  new  Jersey  Turnpike  by 
Sylvania  Electric  Products  Inc. 

The  system  is  designed  to  improve 
driving  visibility  during  periods  of 
adverse  weather  conditions.  It  has 
been  developed  to  reduce  the  amount 
of  light  that  can  shine  into  the 
driver’s  eyes  and  to  cut  the  veiling 
fog  brightness  that  normally  inter¬ 
feres  with  vision  during  periods  of 
fog. 


Get  Off  the  Worry-Go-Round 


Withful  Dreamer 


Perhaps  you  think  this  dreary?  passive- 
looking  guy  wouldn’t  develop  high  tension. 
But  you’re  wrong.  It  just  doesn’t  show  on 
the  surface. 

Frustration  is  one  of  HiTension’s  strong¬ 
est  allies.  While  his  work  piles  up,  this 
apathetic  individual  dreams  about  getting 
a  more  important  job.  He  neglects  his 
work,  becomes  bored  with  life  and  dreams 
about  the  big  role  he  should  be  playing. 

Our  day-dreamer  doesn’t  realize  that 
many  lop  executives  in  his  own  company 
once  had  jobs  no  more  glamorous  than  his. 
He  has  never  learned  the  .satisfaction  of 
doing  his  joh  as  well  as  he  can. 


WASHINGTON  REPORT  -  In 
siders  think  that  a  steppetl-up  atomic 
power  development  program  will 
emerge  from  Congress  this  month. 

It  is  predictetl  that  the  program 
will  include  federal  construction  of 
three  experimental -type  reactors 
(gas  cooled,  dual  purpose  and  one 
designed  to  use  natural  uranium); 
greatly  increased  federal  research 
aimetl  at  developing  more  efficient 
fuel  elements;  an  expanded  power 
demonstration  reactor  program  and 
a  program  to  help  U.  S.  reactor  man¬ 
ufacturers  and  equipment  firms  to 
sell  reactors  to  foreign  customers. 

— EW— 

The  importance  of  the  small 
taxpayer  is  pinpointed  by  the 
recent  announcement  that  the 
minimum  tax  bracket  (20%) 
produces  84%  of  all  income  tax 
revenue.  By  way  of  comparison, 
in  late  years  the  taxpayers  in 
the  50%  plus  brackets  accounted 
for  only  about  1%  of  the  total 
federal  revenue.  Looks  like  the 
share*the>wealth  program  is 
working. 

— EW— 

The  Martin  Co.  reports  devel¬ 
opment  of  a  1,300-Au’  pressur¬ 
ized  water-type  reactor  that  can 
be  prefabricated  at  the  plant  in 
seven  packages  and  transported 
by  air  in  as  many  C-123s.  Price: 
$3,000,000  fob  stateside,  not  in¬ 
cluding  fuel  for  the  core. 

— EW— 

TRIPLE  PLAY  —  Argonne’s  experi¬ 
mental  boiling  water  reactor  has 
been  operated  successfully  at  three 
times  its  original  design  maximum 
of  20,000  tkw.  This  is  the  second 
time  that  the  reactor’s  heat  power 
level  has  been  boosted  successfully 
w’ithout  hazard  and  without  change 
in  the  number  of  nuclear  fuel  ele¬ 
ments  within  the  core. 

Practically  it  means  that  the  day 
of  competitive  atomic  power  ap¬ 
pears  closer  as  the  higher  thermal 


When  you  must  pack  a  lot  into  a  small  space . . . 
specify  Rome’s  “CT-2”  control  cable 


These  cables  are  inteiidetl  for 
installation  in  underground  con¬ 
duits  or  ducts,  directly  in  the 
earth,  or  open  air. 

Conductors;  Conductors  con¬ 
form  to  ASTM  Specification  B-8. 

Insulation:  Insulation  con¬ 
forms  to  IPCE.\  Appendix  P. 

Color  Coding;  All  conductors 
shall  lx?  color-axled  in  accord¬ 
ance  with  IPCE.'V  recommrmda- 
tioiLS. 

Assembly:  For  thrive  amduc- 
tors  «jr  more,  the  insulatal  color- 
axled  conductor  shall  lx*  twistal 
with  jute  fillers  wh»‘n  necessar\’ 
to  make  round,  and  a  suitable 
tafx*  shall  l)e  applied  over  the  as¬ 
sembled  core.  Two-a)nductor  ca¬ 
ble  shall  be  flat. 

Over-all  Sheath:  An  over-all 
sheath  of  Rome  Synthinol*  shall 
be  applied  over  the  tape  a)re. 


Here’s  a  way  to  speal  up  the  job  of 
making  a)mplex  a»ntrol-panel  connec¬ 
tions  in  tight  quarters.  Install  aible  that 
meets  your  budfiet,  quality,  and  space 
requirements. 

You’ll  find  that  just  such  a  cable  is 
Rome’s  “CT-2”  control  cable.  Its  small¬ 
er  diameter  will  fit  into  your  mo.st 
armpact  panel  arrangements.  It’s  light¬ 
weight,  too,  and  easy  to  pull  through 
conduit.  .\nd  it  represents  good  quality 
at  mcxlerate  cost. 

Your  choice  of  cable  sizes 

This  low-surface-friction  cable  has  an 
all-thermoplastic  a)n.struction  featur¬ 
ing  •’Vh"  Rolene  insulation  ( polyethyl¬ 
ene)  plus  an  over-all  sheath  of  Rome 
Synthinol  (polyvinyl  chloride).*  It’s 
available  as  a  standard  constniction 
with  one  to  12  conductors  in  No.  9  and 
No.  12  sizes. 

ROME 


Insulation:  Sure  and  dependable  ter¬ 
minations  are  possible  because  Rolene 
strips  cleanly.  This  smooth,  positive¬ 
stripping  polyethylene  lets  you  consist¬ 
ently  make  an  efficient  installation. 

Sheath:  Rome  Synthinol  is  a  ther¬ 
moplastic  (P\’C)  compouixl  that  of¬ 
fers  high  resistanc-e  to  oils,  most  acids, 
alkalis,  grease,  gasoline,  weathering 
and  flame. 

Use  Rome’s  “CT-2’’  control  cable  for 
your  next  job  where  space  is  at  a  pre¬ 
mium  and  fast,  efficient  installation  is 
mandatory. 

Find  out  how  Rome’s  control  cable 
can  fit  your  installation  picture.  Con¬ 
tact  your  nearest  Rome  Cable  repre¬ 
sentative— or  write  to  Department  852, 
Rome  Cable  Corporation,  Rome,  N.  Y 

•-Alternate  sheaths  of  Rolene  ( poly¬ 
ethylene  )  or  Roscal  ( flame-resistant 
polyethylene)  are  also  available. 


CORPORAT  I  ON 
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TOTAL  GROSS 
NATIONAL  PRODUa 


$725  Billion 


N  I9S6  DOILARS 


$415  Billioni  ^ 


$32  Billion 


IBBO'^-v— 1956— V— 1975 


76years  ISyeors 


GROWTH  IN  OUTPUT 
PER  MAN-HOUR 


Here’s  what  will  happen  by  1975,  according  to  a  report  recently  progrevs,  according  to  the  report,  are  improvement  of  public 

released  by  Committee  for  Economic  Development,  if  the  nation  education,  continuous  investment  in  new  enterprises,  increased 


continues  to  manage  its  affairs  with  intelligence  and  maintain.^  private  savings,  efficient  management  of  government  and  business 


3%  per  year  increase  in  gross  national  product.  Ingredients  for  and  a  rising  foreign  trade.  .Average  income,  after  taxes,  $7,IUU 


output  would  reduce  the  cost  ol 
capital  investment— a  substantial  in¬ 
crement  of  the  overall  cost  of 
atomic  power  at  present. 


TVA’s  Merill  Demerit  and 
K.  £.  Hapgood  predicted  that, 
barring  inflation,  TV.4’s  invest¬ 
ment  per  kilowatt  in  tran.smiv 


sioii  facilities  would  be  reduced 
from  S42.50  to  about  $S5.  They 
indicated  that  TVA’s  initial  in¬ 
vestment  per  kw  was  $80,  hav¬ 
ing  been  reduced  to  today’s 
$42.50.  Over  the  same  |>eriod. 
the  system’s  average  kilowatt- 
hour  losses  were  r^uced  from 
8140/0  to  31/2%. 

— EW— 

ULTRASENSITIVITY  -  Refine 
ments  in  the  progress  of  instrumen 
tation  were  dramatically  illustrated 
last  month  with  the  announcement 
of  a  new’  instrument  so  sensitive  it 
can  detect  one-thousandth  of  a  gram 
of  chromium-51  dissolved  in  the  C«v 
lumbia  River. 

It  is  the  outgrowth  of  work  by 
R.  W.  Perkins,  a  G-E  chemist  at  the 
Hanford  Works  of  the  Atomic  En¬ 
ergy  Commission,  and  is  capable  ol 
measuring  lower  radioisotope  con¬ 
centrations  than  those  occurring 
naturally  in  common  focxls  such  as 
meat,  milk  and  vegetables. 

— EW— 

SAFETY  SPUR  -  The  National 
.Safety  C/runcil  has  two  new  publica 
tions  available  for  industry,  one  for 
employees  and  the  other  for  fore¬ 
men.  The  first,  “Rules  for  Safety,” 
is  rejxrrted  to  be  the  biggest  and 
best  safety  rules  booklet  ever  com- 


Test  yotirself  to  see  if  you  know 

When  to  Delegate 

True  False 

1.  I'he  harried  executive  is  likely  seizing  inner 
urges— not  his  employer. 

2.  When  an  organization  loses  good  men  to 
comjretition  (or  other  departments),  there  are 
indications  that  management  has  not  dele¬ 
gated  properly. 

3.  A  successful  managei  age  50  should  be  able  to 
point  to  many  former  employees  in  top  jobs. 

4.  Y’ou  are  more  likely  to  receive  the  favorable 
attention  of  your  superiors  with  a  clean  desk 
than  one  stacked  up  with  work. 

5  I  should  keep  for  myself  the  work  I  can  <lo  Irest 
and  delegate  the  rest. 

().  Without  some  free  time,  I  can’t  learn  to  do  my 

boss’s  job.  . 

7.  Important  s|K;cial  studies  usually  find  their 
way  into  the  hands  of  the  man  who  can 

delegate.  . 

8.  A  gornl  manager  is  not  afraid  to  make  himsell 

exj>endable.  . 

9.  If  I  delegate  to  a  high  tlegree.  I  lose  control  rtl 

the  facts  necessary  to  make  key  decisions.  .  . 

{Answers  on  f)  97) 
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How  to  keep  exposed  cable 
from  catching  a  “chemical  cold” 


When  exposed  cable  in  a  chemical 
plant  “catches  cold,”  it’s  usually  fatal. 
Reason:  drizzling  dn)ps  and  sprays  of 
corrosive  chemicals— or  even  fumes 
and  moisture— attack  most  convention¬ 
al  cable  interiors  .  . .  sometimes  in  a 
matter  of  months.  This  knives  the  con- 
iluctor  unprotected— and  leaves  the 
plant  open  to  power  failure.  The  only 
remedy,  then,  is  costly  replact'ment. 

You  can  keep  your  exiwsed  cable 
systems  safe  from  “chemicml  colds”  by 
installing  Rome’s  versatile,  low-cost 
FlexAllTspe  UF  (nonmetallic  sheathed 
cable).  It  gives  positive  protection 
against  corrosive  damage. 

The  rea.son  is  Rome  Syuthinol— the 
all-thermoplastic  construction  that 
gives  FlexAll  an  umbrella  of  protection 
against  drizzling  acids  or  alkalis  ...  as 
well  as  the  effects  of  rot,  flame,  abra¬ 
sion  and  moisture. 

Rome’s  Flex.Yll  is  especially  recom¬ 
mended  for  interior  wiring  of  chemical 


plants.  It  is  also  widely  used  for  under¬ 
ground  betwwn-building  wiring;  farm, 
industrial  and  residential  yard  light¬ 
ing;  livestiK-k  buildings  and  packing 
houses;  and  for  breweries,  cold  storage 
and  ice  plants. 

Rome’s  Flex.'Vll  is  available  in  single, 
two  or  three  conductor  construction. 
These  multi-purpose  constructions 
met*t  NEC  requirements  for  direct-in- 
earth  burial  as  well  as  interior  wiring- 
in  dry  or  wet  locations. 

Sjiecify  Rome’s  Flex.Yll  in  your  next 
job.  Contact  your  nearest  Rome  Calile 
distributor  for  more  iufonnation— or 
write  to  Department  '347.  Rome  (^ible 
C'orporatiou.  Rome,  New  York. 


ROME  CABLE 


C  O 


N 


I] 
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Frequent  use  of  connectors  as  supporting  members  requires 
that  they  be  physically  strong  as  well  as  electrically  sound. 
To  achieve  this,  and  yet  avoid  excessive  hulkiness  and 
weight.  Southern  States  uses  proven  alloys — developed  over 
a  period  of  more  than  2.5  years.  All  of  the  fittings  in  the 
ever-expanding  line  of  Southern  States  connectors  are 
designed  to  assure  you  of  maximum  strength.  Never 
underestimate  the  importance  of  a  good  connection! 


Southern  States 

EQUIPMENT  CORP. 

HAMPTON,  GEORGIA 

IN  CANADA:  Dominion  Cutout  Co.,  Ltd.,  Toronto 


n 


piled  and  consists  of  40  pages  cover¬ 
ing  accident  prevention  dos  and 
don’ts,  hows  and  whys.  It  covers 
such  areas  as  the  use  of  power  tools, 
stacking  material,  lifting  and  carrv- 
ing. 

Book  No.  8  in  a  series  of  "Five 
!  .Minute  .Safety  Talks  for  Foremen" 
I  is  designed  to  promote  safety  in  in- 
I  dustry  and  covers  subjects  such  as 
I  "W'hy  We  Have  a  Safety  Program." 

Descriptive  brochures  on  the  new 
'  publications  can  be  obtained  from 
I  the  council  offices  at  425  N.  Mich 
I  igan  Ave..  Clhicago  11. 

I  — EW— 

I 

!  upping  the  ante,  the  National 
Society  of  Professional  Engineers 
has  recently  urged  a  per-diem 
rate  o/  $100  for  temporary  con- 
I  sultants  engaged  by  the  federal 
government.  The  society  based 
its  recommendation  on  the  fact 
that  the  federal  government  de¬ 
serves  and  is  entitled  to  the  ver\ 
best  engineering  talent  obtain 
able,  and  that  a  %75-a-day  maxi¬ 
mum  might  cause  top-qualit) 
consultants  to  decline  goxtern 
ment  work. 


— EW— 


HOT  MOUNTAIN -The  Atomic 
Energy  ( Commission  has  reported  ex 
periments  in  the  underground  deto 
nation  of  atomic  blasts. 

AEC's  project  Plowshare  exploded 
a  nuclear  bomb  within  the  rock 
caves  of  a  mountain.  As  the  con¬ 
ductivity  of  dry  rock  is  practicalh 
zero,  it  might  be  possible  to  pump 
water  down  into  the  heat  chamber 
thus  prcxluced  and  create  steam 
which  could  be  converted  into  usable 
electrical  energy. 

There  is  a  strategic  implication 
too.  It  would  be  difficult  to  police 
any  A-bomb  control  scheme  if  ex¬ 
perimental  blasts  can  be  touched  off 
underground  without  detection. 

— EW— 


Walter  Lucking,  the  energetic 
president  of  Arizona  Public  Service 
Co.,  has  spark  plugged  the  forma¬ 
tion  of  a  "Plan  for  Progress”  com 
mittee  to  undertake  a  two-year  stud\ 
that  will  chart  the  future  for  Phoe¬ 
nix.  His  plan  drew  the  enthusiastic 
support  of  200  business  and  civic 
leatiers  and  promise  of  a  half  a  mil 
lion  dollars  to  finance  the  survey. 

T  he  study  will  determine  plan¬ 
ning  for  the  region’s  schtx>ls,  roads 
and  location  of  residential  and  in¬ 
dustrial  areas.  It  will  include  all  of 
the  area  within  a  50-mile  radius  of 
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Thi»  ■«  the  “beetle'’  in  nnodri  form.  It  in  a 
manned,  irlf-propellrd  vehicle  equipped 
with  manipulator  arms  to  service  power 
plants  of  the  type  that  will  drive  nuclear- 
powered  aircraft  and  will  he  used  at  the 
AEC  national  reactor  testing  station  near 
Idaho  Falls,  Idaho.  Mechanical  manipu¬ 
lators  will  have  a  16-ft  reach  and  are  at¬ 
tached  to  a  cah  that  can  he  elevated  15  ft 
or  rotated  in  a  complete  circle.  The  op¬ 
erator  will  he  shielded  hy  75^100  Ih  of  lead 
and  steel  and  22-in.-thirk  windows 


Subox  Has  a  Paint  For  Every  Need 


If  it’s  a  steel  tower,  for  power  transmission  or  any  other 
purpose,  there  are  Subox  paints  for  every  protective  and 
decorative  requirement. 

SUBOX  are  the  only  paints  in  the  United  States  made  with 
auboxide  of  lead.  After  drying.  Subox  continues  to  be  chemi¬ 
cally  active  to  form  a  strong,  impervious  film.  A  single  coat 
of  Subox  usually  lasts  five  to  eight  years  even  under  severe 
weather  conditions. 

SUBOX  “600”  SERIES  contains  an  epoxy  resin  for 
increased  chemical,  alkali  and  water  resistance.  Gives  added 
protection  against  corrosive  fumes  and  extremes  in  tempera¬ 
ture  changes. 

GALVANOX,  with  a  high  content  of  special  metallic  zinc, 
provides  an  electro-chemical  type  of  protection.  Not  to  be 
confused  with  ordinary  zinc  oxide  paints,  it  is  superior  for 
reconditioning  damaged  galvanized  surfaces. 

AEROX  is  the  name  used  to  distinguish  the  orange  and 
white  Subox-made  paint  used  for  towers  near  airfields.  It 
holds  its  brilliant  visibility  well  under  all  conditions. 


Phoenix,  the  population  of  which 
is  extjected  to  reach  a  half  a  million 
people  in  the  near  future. 


NEMA  added  its  voice  to  those 
protesting  the  Internal  Revenue  Ser¬ 
vice’s  projKjsed  ruling  to  make  co¬ 
operative  advertising  funds  subject 
to  excise  tax.  It  wired  asstKiation 
protest  to  Ck>mmissioner  Harrington, 
then  askeil  each  of  the  13  members 
of  its  Excise  Tax  Oimmittee,  rep¬ 
resenting  major  electrical  manufac¬ 
turers,  to  send  their  personal  views 
before  the  April  21  deadline  for  con¬ 
firmation  of  the  pro|)osal. 


The  Los  Angeles  Department  of 
Water  Sc  Power  has  placed  in  service 
the  city’s  first  underground  distrib¬ 
uting  station.  Cost  of  the  156x100  ft 
structure  was  $1,300,000.  For  details 
of  this  unusual  station,  see  Electri- 
CAi.  VV’e.st,  September  1957,  p  122. 


Write  today  for  descriptive  literature  and  color  card 


Established  1924 

18  Fairmount  Plant 
Hackensack,  N.  J. 


Reliance  Electric  &  Engineering 
Co.  has  moved  its  operations  to  2557 
Yates  Ave.  in  Los  Angeles,  where  it 


;t  »!  (iji  il?, 


(Sold  ONLY  by  Electrical  Wholesalers) 

★  Wiring  Gutter  and  Fittings 

★  Hinge  Cover  Wireway 
and  Fittings 

★  Transformer  Cabinets 

★  Screw  Cover  Boxes 

★  Hinge  Cover  Boxes 

★  Cabinet  Boxes 

★  Weatherproof  Boxes 

★  Meter  Troughs 

★  Utility  Boxes 

All  these  products  are  manufactured 
by  Alwalt  Manufacturing  Company. 


»r  — Ram  Tight  Guttef 
'□liable  on  oil  sizes. 


Above:  Flush  or  Surface  Cobinets; 
made  in  )0,  12, 14,  and  16  Gauge. 


Right  3*Gang  Outdoor  Meter  Trough; 
mode  for  outdoor  mstollations  (rom  tight) 


Circle  A-VV'  brand  products  are  known  throughout  the 
West  for  quality;  and  Circle  A-W  Products  Company 
enjoys  a  reputation  for  speed  and  efficiency  of  service. 

In  addition  to  our  rapidly-expanding  line  of  off  the- 
shelf  products,  we  welcome  an  opportunity  to  work  with 
you  on  any  special  problems. 

Write,  today  for  our  free  full-line  catalog. 


CIRCLE  A-W  PRODUCTS 

COMPANY 

P.  O.  Box  1171  •  Modesto,  Calif. 
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has  15,000  sq  ft  of  office  and  ware¬ 
house  space.  Howard  Latta  is  branch 
manager. 


— EW— 


Banner  Hardware  Co.  of  Denver 
has  been  cited  by  General  Electric 
(io.  for  selling  more  G-E  radios  in 
1957  than  any  other  dealer  in  the 
Rocky  .Mountain  region.  Jack  Gala 
han,  district  representative  for  G-E  s 
radio  receiver  clepartment,  prc*sented 
radios  to  the  firm’s  four  partners  — 
.Max  and  Ed  Eackner,  Norman  and 
Harry  Levy. 


-EW— 


EEI  has  published  a  new  direc¬ 
tory  for  use  by  utilities  and  theii 
allies  in  locating  sales  training  ma 
terials.  Fourteen  sections  list  films, 
slide  sets,  scripts,  recordings,  kits, 
manuals,  etc.,  with  prices  and 
sources.  Catpies  are  available  at 
S2.50  each  from  Caimmercial  De 
partment,  Edison  Electric  Institute. 
750  Third  .\ve..  New  York  17. 


— EW— 


HOLDOUT— For  the  first  time  since 
it  was  opened  in  1888,  the  historic 
Hotel  del  Otronado  at  (kironado, 
Calif,  (scene  of  the  forthcoming 
PCE.-\  convention  .May  H-16),  will 
get  central  station  electric  service. 
On  March  20  the  .San  Diego  Gas  &; 
Electric  Co.  connected  service  to  the 
historic  structure,  which  has  facili¬ 
ties  comparable  to  those  of  a  city  of 
1,5(M)  people. 


— EW— 


Two  (ieneral  Electric  engi¬ 
neers  predid  that  boiling-water 
reactors  will  offer  the  cheapest 
source  of  atomic  electric  power 
in  1964.  At  that  time,  boiling- 
water  reactors  will  produce  pow¬ 
er  for  about  8.5  mills  per  kwh, 
whereas  sodium-cooled  reactors 
will  he  at  9.7  mills  and  gas- 
cooled  reactors  at  12.4  mills. 


— EW- 


•  NEW  PRODUCT— Aluminum  Ca>ni 
pany  of  .America  has  perfected  a 
prcKfss  for  prcxlucing  tubular  shapes 
within  sheet  and  plate.  You  will  be 
seeing  it  in  its  final  form  in  refrig¬ 
eration,  air  conditioning  and  resi¬ 
dential  heating  equipment  in  the 
near  future. 

The  prcxluct  is  a  one-piece  unit 
of  aluminum  sheet  or  plate  contain¬ 
ing  a  series  of  lengthwise  parallel 
'  areas  that  can  be  pumped  up  either 
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N«w  Hotpoint  SUPER-SPfED  Water  Heaters 
ore  RIGHT  for  95%  of  your  customers. 

Here's  tremendous  hot  water  production  in  a 
bare  minimum  of  space.  Calrod*’  Magic  Circle 
heat  delivers  470  gallons  of  hot  water  every  24 
hours . . .  and  it  will  raise  18  gallons  100**  in  just 
one  hour.  Even  from  a  cold  start,  it  will  heat 
water  for  3  shower  baths  in  25  minutes. 

Hotpoint  Quick-Recovery  Water  Heaters  save 
space  and  simplify  installation.  And  the  new 
miracle  MLC-7  additive  in  Perma-Seal  models 
can  increase  the  life  of  the  tank  by  200%! 

SUPER-SPEED  Water  Heaters  will  help  you 
put  more  POWER  in  "House-Power"— more 
LIVING  in  "Live  Better . . .  Electrically!” 


NOW-ALL  THE 
HOT  WATE 

that  any  normal 
will  ever  want— from  c 

40-6ALLON 
TANK! 


CLCCTRIC  RANOeS  *  REFRIGERATORS  *  AUTOMATIC  WASHERS  ■  CLOTHES  DRYERS  *  COMBINATION  WASHER-DRYERS 
CUSTOMLINE  *  DISHWASHERS  •  DISROSALLS*  •  WATER  HEATERS  ■  FOOD  FREEZERS  *- AIR  CONDITIONERS  •  TELEVISIOIM 
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faster,  lightweight, 
versatile 

HYDRAULIC 

CONDUIT 

BENDERS 


This  is  the  Plan  Room,  a  new  ser\ice  recently  opened  at  HI7  Georgia  St.  in  Los  Angeles. 
The  official  open  house  was  on  April  15.  President  of  the  Plan  Room  is  Charles  H.  Hayes, 
and  operator  of  the  building,  which  carries  the  name  Plan  Room  Building,  is  Fred  J 
Tabery.  Function  of  the  room  is  to  have  on  hand  a  library  of  the  majority  of  plans  on 
jobs  being  bid  in  the  southern  California  area,  so  that  suppliers  and  subcontractor' 
have  them  available  for  making  takeoffs  or  other  information  preparatory  to  bidding 
Other  floors  of  the  building  have  been  concerted  into  modern  air<onditioned  fumisherl 
offices  for  manufacturers’  representatives  and  others  who  will  use  the  Plan  Room 


Bend  Vi"  to  4"  conduit ...  90°  in 

one  stroke  .  .  .  with  the  power¬ 
ful  new  Greenlee  No.  884 
Power  Bender,  above. 

Many  advanced  features: 
Portable  .  .  .  one  set  of  pipe 
supports  for  all  10  sizes  .  .  . 
easv  pipe  removal  .  .  .  easy-to- 
read  scale  .  .  .  identical  bends 
easily  reproduced. 

90°  bend  in  4"  conduit  takes 
4  minutes  with  Greenlee  Port¬ 
able  Power  Pump  shown  .  .  . 
only  30  seconds  with  larger 
Greenlee  pumps! 


hydraulically  or  with  air  to  form 
tubular  shapes.  Free  inflation  results 
in  round  tubing,  restraining  by  dies 
produces  a  variety  of  shapes. 


morial  Institute  has  succeeded 
in  creating  an  aluminum-cov¬ 
ered  steel  rod  (similar  to  Cop- 
perweld)  which  can  be  drawn 
into  wire.  The  new  product 
known  as  Alumoweld  is  now 
being  produced  in  a  pilot  plant, 
which  is  presently  being  con¬ 
verted  to  an  experimental  line 
for  limited  production. 


Copperweld  Steel  Co.  in  con¬ 
junction  with  the  Battelle  .Me- 


Bend  Vi"  to  3"  conduit ...  90°  in 

one  ram  stroke  .  .  .  with 
Greenlee  No.  880  Hydraulic 
Bender,  below,  hand-pump  or 
power-pump  operated.  Handles 
all  sizes  from  One  man 

easily  carries 
and  operates. 

Attachments 
for  thin-wall 
conduit,  tubing, 


PORTLAND  GENERAL  ELECTRIC  has  adapted  for  office  lighting  the  demon¬ 
strator  it  used  so  successfully  for  school  lighting.  Designed  for  service  club  presen¬ 
tations,  the  scale  model  office  shows  different  types  of  illumination  and  decoration 
to  meet  varying  office  conditions.  It  has  sets  of  dark  and  light  furniture  and  different 
wall  color  schemes  to  demonstrate  reflectances.  Four  lighting  systems  are  built  into 
removable  ceilings:  bare  tube  and  luminous  indirect  fluorescent,  luminous  indirect 
incandescent  and  total  luminous  fluorescent.  It  is  72  in.  long,  36  in.  high  and  42  in. 
deep,  stands  on  3-ft  legs.  Headed  by  Chester  Jarrett,  PGE  lighting  specialists  will 
tour  the  system  with  the  model 


GREENLEE  TOOL  CO 

1765  Columbia  Avonue,  Rockford,  Illinois 
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Custom-Built  Thomas  Insulators 
meet  severest  requirements 

CHECK  THESE  FEATURES 


Cotolog  No  21243 
EEI  — NEMA — Class  52-3 


®  Asphaltic  compound  treotmont  of  motol 
and  porcoloin  prevonts  dostructiv*  thor* 
mol  activity  and  impact 
damage. 


©  L", 


Insulator  cement  is  cured 
inder  fully-controlled 
moisture  and  temperature  con¬ 
ditions. 


®  Chip-proof  design 
with  diverter  skirt 
prevents  chipping  of 
petticoats. 


P'S  Stepped  studs  are  drop-forged  for  greatest 
'  strength. 


©All  ferrous  parts  are 
hot-dip  galvanized 
to  provide  maximum  pro¬ 
tection. 


©Corrugations  round¬ 
ed  deep  enough  to 
provide  full  leakage  sur¬ 
faces...  rugged  enough  to 
withstand  severe  abuse. 


©Rolled  edges 
prevent  chip¬ 
ping  or  accidental 
breakage. 


®  High-strength  sanded 
surfaces  provide  positive 
gripping  areas  for  cementing 
cap  and  stud  to  porcelain. 


Wherever  service  conditions  make  the  severest  de¬ 
mands  on  insxilators,  a  Thomas  Insulator  always 
gives  complete  assurance  of  satisfactory  perform¬ 
ance.  That  is  particularly  true  of  the  insulator 
illustrated.  It  is  designed  and  custom-built  for  in¬ 
stallations  where  physical  ruggedness  is  as  impor¬ 
tant  as  insulating  effectiveness.  It  fully  meets  all 


standard  requirements  for  insulators  of  its  type 
and  capacity.  It  embodies  all  the  tested  refine¬ 
ments  of  construction  and  design  which  assure 
longer  service  life  and  superior  performance.  For 
free  data  sheet,  write  Thomas  Works,  Delta-Star 
Electric  Division,  H.  K.  Porter  Company,  Inc., 
Lisbon,  Ohio.  District  offices  in  principal  cities. 


Ha  K*  Porter  Comr^nYvIxc. 

DELTA -STAR  ELECTRIC  DIVISION 


Connors  Steel,  Delta-Star  Electric,  Disston,  Forge  &  Fittings,  Leschen  Wire  Rope,  Quaker  Rubber, 
Refractories,  Riverside-Alloy  Metal,  Vulcan-Kidd  Steel,  H.  K.  Porter  Company  (Canada)  Ltd, 
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PRODUCT 

NEWS 

New  Designs  and  Applications 


Circuit  Reclosers 

( 1 )  RScIE  Equipment  Dwi- 
sion,  I-T-E  Circuit  Breaker  Cn., 
Creeynburg,  Pa. 


Fast  reclosing  protection  for  sub- 
transmission  and  higher  voltage  dis¬ 
tribution  lines  is  provided  by  new 
54.5-  and  46-kv  automatic  circuit  re¬ 
closers  offered  by  this  company.  The 
reclosers  have  li/2-cycle  clearing  of 
250-mva  faults  and  a  40()-amp  con¬ 
tinuous-current  carrying  capacity. 
Tests  on  a  prototyjre  model  encom¬ 
passed  a  total  of  more  than  130  indi¬ 
vidual  circuit  interruptions  and  a 
range  of  current  and  voltage  from 
minimum  ojrerating  levels  to  greater 
than  assigned  ratings  of  3,000  amp. 
rms  symmetrical,  for  46  kv  and 
4,000  amp,  rms  symmetrical,  for  34.5 
kv.  I'he  manufacturer  reptnts  that 
tests  also  disclosed  that  the  units 
have  (1)  low  rate  of  insulating  oil 
deterioration,  (2)  long  contact  life, 
(3)  high  mechanical  and  electrical 
durability.  Ojjerating  speed  is  relat¬ 
ed  to  magnitude  of  fault  current  be¬ 
cause  the  recloser  is  a  solenoid- 
tripped  device,  but  circuit  interrup¬ 
tion  takes  place  in  four  cycles  even 
at  minimum  operating  current,  with 
clearing  as  fast  as  1 1/2  cycles  at  maxi¬ 
mum  rated  fault  current,  the  manu¬ 
facturer  reports.  Circuit  interruj> 
tion  is  accomplished  with  a  single¬ 
contact,  oil-column  interrupter.  I  he 
recloser’s  two-cycle  instantaneous 
tripping  is  followed  by  25-cycle  re- 
closmg  with  one,  two  or  three  in¬ 
verse-time  operations.  Continuous- 
current  ratings  available  are  140. 
200,  280,  and  400  amp. 


Hydraulic  Operator 

(2)  A  1 1  is-C  halmers  ^^fg.  Co., 

Milwaukee  1,  H'ti. 

This  company  has  extended  the  use 
of  its  hydraulic  closing  mechanism  to 
600-  and  225-amp  electrically  oper 
ated,  low-voltage  air  circuit  breakers. 
The  hydraulic  operator,  which  per 
mits  closing  directly  from  a-c  power 
source  w'ith  low  control  power  re 
quirements,  has  been  available  on 
1,600-amp  low-voltage  breakers  sime 
1955.  The  smooth  and  quiet  fast-clos 
ing  action  of  the  breaker  is  said  to 
retluce  stress  on  operator  and  contact 
comjKments.  Selective  and  thermal 


trip  devices  for  the  225-,  600-  and 
1,600-amp  breakers  are  all  inter 
changeable. 


Connectors 

(3)  Anderson  Electric  Corp., 

Box  2151,  Birmingham  1.  Ala. 

I  bis  company  announces  the  avail¬ 
ability  of  a  new  tonnector  that  is 
designed  to  lx;  a  one-piece  assembly 
that  can  be  worked  hot  without  the 
nuisance  of  dropping  parts.  Also  an¬ 
nounced  is  a  new  inhibitation  proc¬ 
ess  that  is  to  be  applied  to  all  dis¬ 
tribution  connectors,  which  consists 
of  filling  contact  gKxnes  with  a  sjx’- 
cial  inhibitor  and  enclosing  the  con- 


net  tor  assembly  in  |M)lyethylene. 
On  the  two-bolt  connectttr,  one  bolt 
is  |x*ened  and  the  other  is  equipped 
with  a  rubber  grommet  so  it  tan  Ix- 
threaded  out  from  the  up|)er  casting 
to  allow  I8lt°  turning  of  the  lower 
casting  and  spacer.  In  the  OPKN  |X) 
sition,  the  connector  can  be  placed 
against  an  energi/ed  wire  with  a  hot 
line  flexible  wrench  stick  and  manip 
ulated  into  the  connecting  jxrsition. 

Summer-Winter  Thermostat 

(4)  Barher-Colman  Co.,  Rock 

ford.  III. 

\  new  summer-winter  change-ovet 
thermostat  is  being  cjffered  by  this 
com|>any.  It  is  designed  for  use  on 
combination  heating  and  cooling  aii 
conditioning  units.  The  manufac¬ 
turer  rcqxrrts  that  the  thermcrstat  ef¬ 
fectively  senses  the  tenqx^rature  c>f 
the  supply  media  and  will  reverse- 
the  control  action  of  the  rcxnn  therm 
ostat  sensing  element  to  comply  with 
the  flow  of  either  hot  or  chilled  wa 
ter.  It  also  has  applicaticms  in  prexess 
control.  T  he  thermostat  has  a  non 
adjustable  control  point  setting  at 
70°  and  a  fixed  differential  c»f  ap 
proximately  15’. 


PLOWED  BACK 


splittings 


lUiial'irJ 
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THROUGH  PLOWBACK  OF  EARNINGS  INTO  RESEARCH... 

Westinghouse  hydrogen  inner-cooled  generators 
set  world’s  capacity  record 

A  384,000-kva  hydrogen  inner-cooled  gener-  possible  the  large  ratings  that  are  common  .  .  . 
ator,  now  under  construction  at  Westinghouse,  and  necessary  .  .  .  today, 
will  soon  break  the  world’s  capacity  record.  When  even  larger  ratings  are  needed, 

The  largest  capacity  generators  operating  to-  Westinghouse  will  provide  them  with  the  same 
day  are  two  319,445-kva  rated  units,  also  hydrogen  inner-cooled  system,  proved  reliable 
Westinghouse  hydrogen  inner-cooled.  by  more  than  3,200,000  kva  already  in  service. 

Westinghouse  succeeded  in  developing  and  Hydrogen  inner-cooling  is  a  typical  result 

introducing  hydrogen  inner-cooling  of  both  of  Westinghouse  research  .  .  .  research  that 
stator  and  rotor  windings  of  large  turbine  provides  electric  utilities  with  advanced  gener- 
genera tors  after  plowing  back  millions  of  dollars  ating  equipment.  Westinghouse  Electric  Cor- 
into  research  and  engineering.  poration,  P.O.  Box  868,  Pittsburgh  30,  Pa. 

This  method  of  cooling  generators  has  made  ji-97229-2 

YOU  CAN  Bf  »!RE...if  iTkW^ s t  i  n  0 h o u  se 
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Air  Circuit  Breaker 

(<i)  iVestinghouse  Elediic  Corf}.,  Box  2099,  Pitts- 
hurgh  30,  Pa. 

\  new  metal-dad  switchgeai  unit  with  a  13.8-kv  mag¬ 
netic  air  circuit  breaker  of  1,000-mva  interrupting  capac¬ 
ity  is  in)w  available  from  this  company.  I  he  Ineaker  was 
designed  tor  use  in  protecting  distribution  circuits  in 
large  substations  in  metro|)olitan  areas.  Though  it 
has  3.5'/}^  greater  interrujuing  c apatite  than  the  next 


100-Kvar  Capacitors 

(8)  Cortiell-Duhiliei  Eleitin  Corf}.,  Sooth  Plain¬ 
field,  \.  J. 

The  first  individual  capacitor  units  rated  to  deliver 
a  full  l(K)  kvar  are  now  being  pKnluced  In  this  com¬ 
pany.  It  will  lx.‘  available  in  standard  voltage  ratings  of 
1,800,  6,040,  7,200,  7,620  and  7,9()0  v.  Each  unit  pro¬ 
duced  will  be  full  voltage  energi/ation  tested  as  a 
(juality  control  measure,  the  company  reports.  Nearly 
two  years  ol  planning  and  devel(»pment  testing  are  be¬ 
hind  the  announcement.  .\  unit  contains  nearly  i/2 
mile  of  aluminum  foil  and  about  2i/2  miles  of  kraft 
pajjer.  .Advantages  cited  by  the  manufacturer  are: 
lower  installation  costs  per  kvar.  savings  in  space 
in  substation  racks  and  more  compact  pole-mounted 
banks. 


Temporary  Service  Equipment 


(7)  Blaketnan  Bros.  Elertric  Mfg.  Co.  I  nr.,  .5859 
Compton  Ave.,  Los  Angeles  1,  Calif. 


lower  rating  ot  its  t\j>e,  it  has  the  same  height  and 
width  and  is  only  4  in.  deej>er.  .A  horizontal  clrawout 
feature  simplifies  re|)lacement  oi  maintenance. 


T  his  new  pKnluct  is  designed  for  use  by  the  electrical 
contractor  for  tem|)Oiary  service  during  building  con¬ 
struction.  It  is  a  self-contained,  raintight  unit.  Grounded 
receptacles  for  flO-v,  three-wire  and  220-v,  four-wire 
tools.  Each  receptacle  is  separately  protected  by  breaker 
for  overload.  lOO-amp  metei  senket  and  raintight 
hub  are  provided.  Dimensions  are  18  in.  high.  8  in. 
wide  and  4i/2  in.  deep.  T  he  device  meets  all  California 
.State  lecpiirements  and  all  })ower  company  require¬ 
ments,  and  is  UL  listed,  according  to  the  manufacturer. 


(5)  Erickson  Power  Lift  Trucks  Inc.,  263  St. 
Anthony  Blvd.,  N.  E.,  Minneapolis  18,  Minn. 


One  man  tan  handle  large  reels  of  cable  with  the  use 
of  this  new  machine.  It  is  capable  of  handling  reels 
up  to  96-in.  diameter,  and  has  hydiaulically  controlled 
load  arms  that  adjust  to  the  width  of  the  reel.  Reel 
is  picked  up  by  a  frar  shoved  through  the  middle  that 
acts  as  an  axle.  Three  tncxlels  available  are  in  capaci- 
lies  of  Kf.tKM).  14.(M)().  and  2(),(KH)  lb. 


Reel  Handler 


Transformer-Breaker 


(9)  ll'esttngfiousf  Electric  Cotp., 
Hnx  2090,  Pittsburgh  30,  Pn. 

Dry-type  distribution  tra^sforIncr^ 
with  wall-mounted  breakers  are  now 
available  from  this  company,  for  3()0- 
kva  ratings  and  below.  In  the  new 
arrangement,  the  breaker  is  mounted 
on  the  side  of  the  transformer  and  is 
connected  internally  to  the  high-volt¬ 
age  winding,  making  an  integral 

f)ackage.  Savings  in  space  and  instal- 
ation  costs  result,  and  conduit  run 
and  conduit  fittings  ass(x:iated  with 
remote  mounting  of  the  breakers  are 
eliminated. 


Here  is  a  new  high  in  rigid  coaxial  transmission  line  ef¬ 
ficiency  and  performance!  Now  Prodelin  has  applied  its  field- 
proved,  reactance-compensated  teflon  pin  insulator  support 
within  aluminum  outer  conductors. 

This  service-tested  construction  technique  provides  con¬ 
stant  broadband  impedance  characteristics  consistent  with 
high  power  handling  capability  and  low  V'SWR  .  .  .  and 
aluminum  offers  strength,  corrosion-resistance,  lightweight, 
and  handling  ease. 

VHF  SERIES  "700"  teflon  pin  supported  inner  conductor 
UHF  SERIES  "900"  service  tested  reactance  compensated 
inner  conductor  support 

Both  sorios  finet  ore  available  in  the  IH",  3!4",  6’/$"  and  10"  sizes, 
50  and  75  ohm  impedances.  CIA  (RETMA)  flanges  are  available. 


Panel  Enclosures 


Oiacramatic  of  rtactanct 
compensated  insulator 


(10)  Hoffmann  Engineering 
Corp.,  Anoka,  Minn. 

NE.\I.\  type  1  panel  enclosures  to 
house  electrical  and  electronic  con¬ 
trols  have  been  added  to  this  com¬ 
pany’s  line  of  electrical  boxes.  They 
are  designed  for  installations  that  do 
not  require  oil-  and  dust-tight  char¬ 
acteristics.  The  13  standard  sizes  are 
available. 


FOR  MILITARY  AND  COMMERCIAL  SERVICES 


•  Highest  Power  Handling 

•  Low  VSWR 

•  Performs  up  to  250°C 

•  Constant  50  or  75  ohm  Impedance 


o  Corrasion  Resistant 
o  High  Tensile  Strength 
o  Lightweight,  Easy  to  Handle 
o  Little  Maintenance  Required 


Aluminum  Cable  Trough 

(II)  T.  J.  Cope  Division,  Rome 

Cable  Corp.,  Collegeville,  Pa. 

This  company  now  offers  cable 
trcjugh  in  expandcxl  aluminum  to 
supplement  the  expanded  galvanized 
steel  cable  supports  presently  of¬ 
fered.  The  new  cable  supporting 
system  includes  a  wide  range  of 
standard  fittings  to  provide  simplic¬ 
ity,  flexibility  and  low  cost  in  in¬ 
stallation,  the  manufacturer  reports. 
.Manufactured  with  solid  sides  for 
greater  strength.  .Sections  are  secured 
by  flat  pins  driven  between  inter¬ 
locking  barrels.  .Straight  lengths 
available  in  widths  of  6,  9,  12,  18  and 
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NEW  JERSE'f 


Dept.  EW-5 

307  Bergen  Ave.,  Kearny,  N.  J, 


Distributed  in  the  West  by:  MAYDELL  &  HARTZELL,  INC. 


umi 

San  Francisco  e  Los  Angeles  #  San  Diego  e  Phoenix  e  Portland  #  Seattle  e  Spokane  24  in.  and  in  8-,  10-  and  12-ft  lengths. 


Aluminum  and  Bronia  Powtr  Connsctors  •  Clamps  •  Fittings  •  Acctssorits  for  SUBSTATION  •  TRANSMISSION  •  DISTRIBUTION 


Proven  rugged  by  long  service  in  utility  systems  throughout  the 
world!  Cast  from  high  strength,  non-corrosive  aluminum  alloy. 
Light  weight  reduces  conductor  damage  . . .  flared  mouth  design 
prevents  chafing.  Engineered  for  minimum  hysteresis  and 
eddy  current  losses.  Clevis  pin  locked  against  rotation.  Speed  cotter 
key  facilitates  maintenance  while  energized. 

Anderson  Electric  Corporation  •  Birmingham  1,  Alabama 
Export  Representative:  International  Standard  Electric  Corporation 
50  Church  Street,  New  York  7,  N.  Y. 


Research  /  Quality  j  Performance  j  in  Aluminum  and  Bronze  Products 


We  manufi 
complete  liil 


^stalling 

field. 


and  7,200-  to  7,960-v  distribution 
transformers  10  kva  to  37.5  kva.  It  is 
rated  2,  3,  5,  and  7i/2  kilovars,  240, 
480  and  720  v.  The  gap,  which  pre¬ 
vents  excessive  voltages  from  occur¬ 
ring  on  the  capacitor  and  transform¬ 
er,  automatically  by-passes  the  ca¬ 
pacitor  once  each  half  cycle  when 
abnormal  voltage  conditions  exist 
across  the  capacitor.  The  gap  then 
reinserts  the  capacitor  when  normal 
voltage  is  restored. 


NEW 

LIGHTING  DYNAMICS 
CATALOG 
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Pole  Puller 

(12)  Joyce-CniUnnd  Co.,  2027  f. 

/'list  si.,  Dayloti  3,  Ohio. 

This  company  has  designed  an  air 
motor  jack  of  20-ton  capacity  to  be 
used  pulling  utility  poles.  Recent 
tests  were  on  90-ft,  class  2  poles. 
With  the  pole  supported  by  a  truck- 
mounted  “A”  frame,  a  chain  was 
stretched  over  a  specially  rlesigned 
lift  on  the  jack’s  cap  and  attached  to 
the  pole  base.  Operating  prc*ssure  of 
90  psi  is  requireil  to  operate  the  jack, 
and  was  supplied  by  the  utility  com¬ 
pany's  compic'ssor  truck. 


Series  Capacitor 

(13)  (General  Elcitiu  Co.,  Cn- 
fiacitor  Drimrimeiit,  Siheiif'r- 
tad-y  5,  .V.  1'. 

New  series  lapacitor  e(|uipment  con¬ 
sisting  of  pn)tective  gap  and  capaci¬ 
tor  is  now  available  from  this  com¬ 
pany.  It  is  fot  use  with  2400-,  4,800-, 
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Load  Interrupter  | 

(14)  I.inr  Mnleiitil  Industries,  | 

Miluuiukee  I,  Il  /.v.  | 

•A  new  expulsion  type  load  interruj)  ^ 
ter  is  available  for  moutiting  on  this  , 
company's  luKtk-stick  opeiated  or 
hori/ontal-break  switcht*s.  The  inter-  ' 
rupters  are  rated  000  amp  at  15  kv  : 
and  are  applicable  to  7.5-  or  |5  kv  | 
systems.  Switches  ecjuipped  with  the  j 
new  units  interrupt  magnetizing  cur  ; 
rents  and  load  currents  with  arcing  ! 
times  of  I Y2  cycles  or  less.  .Arc-ex-  ' 
tinguishing  gases  work  when  the  arc  | 
is  drawn  out  in  a  confined  space  be¬ 
tween  a  fiber  contact-follower  and  an  | 
acrylic  tube.  Gas  pressure  is  relieve;!  ^ 
through  vent  holes  following  the  , 
interruption. 


Romex  Connector 

(15)  Buchutum  Electrical  /Pro¬ 
ducts  Corfi.,  Hillside,  .V.  J. 

■A  new  Romex  connector  offered  b\ 
this  company  is  designetl  lor  fast  and 
easy  installation  on  nonmetallic 
sheathed  cables,  portable  cords,  etc. 
.Made  in  one  piece  ol  a  special  heavy- 
duty  aluminum  alloy  with  no  screws 
or  lock  nut.  The  connector  fits  stand¬ 
ard  Y2  in.  kncxkouts.  Installation  is 
by  inserting  cable  in  junction  box 
kncxkout.  Slide  connector  cjver  cable 
and  squeeze  with  channel-lock-type 
pliers  or  side  cutters.  This  locks  con¬ 
nector  to  cable  and  to  the  box. 


...new  fixtures ...  new  ideas...  in  lifhtint’s 
most  advanced  catalog. 

Yes,  there  are  “idea  renderings”  for  architects, 
a  cost-range  indicator,  and  templates.  For 
engineers:  a  lighting  calculator,  and  accurate 
photometries  —  the  first  catalog  completely 
done  with  the  I.E.  S.  interflectance  method. 
There’s  easy-to-use  mounting  information  for 
contractors,  and  a  simplified  ordering  system 

It's  crammed  with  new  fixtures:  and  has  a 
much  needed  basic  organization  that  makes  it 
easy-to-read,  easy-to-use. 

Reserve  your  copy  today. 


LixMiag  Dyaaaiics 

802  W.  Whittier  BIX).,  Whittier  2.  Celifornil 


SPINNING  CABLE 


IN  THE  FIELD 


’’  PHONE,  WIRE  or  WRITE 
FOR  INFORMATION 


LIGHTING  DYNAMICS 
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CUV  COST 


Manual  Starters 


Now  available  Irom  this  conipain  is 
a  completely  new  line  ol  integral 
horsepower  manual  starters,  NKMA 
sizes  0  anti  I,  for  control  of  molois 
n|>  to  7i/2  hp.  The  new  design  fea¬ 
tures  a  heav\-(luty,  toggle  atlirm  op¬ 
erating  meclianism  that  is  said  to 
give  positive  snap-action  opening 
and  closing  of  the  contacts  with  no 
dead-centei  position.  rri|)-free  ovei 
load  pioiection  is  jcrovicled  by  melt 
ing  alloytyiH*  relays.  .Self-centering 
pushbuttons  give  visual  indication 
ol  att  overload  condition.  Rated  up 
to  hOO  V  a-c  or  2,'>()  v  d-c,  these  starters 
ate  available-  in  2-,  ,1-,  oi  l-pc»k-  con 
sti  ttc  lion. 


Old  style  cosily  mefhocts  ate  eliminated  by  the  use  of  fanngript. 


Now  .  .  costs  compiled  from  typical  guying  methods  using 
Fanner  Fanngrips  in  comparison  to  other  types  of  gripping 
devices  show  savings  up  to  49%  in  materials  alone  ...  in 
addition  to  the  tremendous  savings  in  time  and  labor! 

Now  .  .  when  savings  are  so  important  .  here  is  more 

reason  than  ever  to  take  advantage  of  the  many  Fanngrip 
features  offered  by  no  other  type  of  gripping  device: 

•  Provide  maximum  strand  strengths 

•  Eliminate  laborious  field  fabrication. 

•  Self-clamping,  permanently  tight 

•  Heavy  coatings  protect  from  corrosion 

•  Do  not  damage  guy  strand  surfaces 

•  Dangerous  and  wasteful  strand  ends  eliminated. 

•  Available  in  "B”  or  'C"  coated  galvanized  steel, 

or  copperweld.  .  ,  ,  ,  j  i 

Ask  for  cost-saving  data  today! 


WITH  ONE 
INSUIATO* 


IWITUOUT  INSUIATOS 


Cone-Screw  Lugs 

(1 7)  Tliimiii.s  liflls  (]t>. 

hf'th,  J. 


OID 

method 


OID  mE>HOD 


FANNGSIP 

method 


.\  new  line  ol  e\lia  wide  lange  cone 
screw  lugs  lor  terminating  topper 
table  has  been  developed  by  this 
company.  The  heavy-duts  terminals 
have  a  positive  wire  stop  and  rone 
strew  for  faster  and  more  set  tire  in¬ 
stallation,  the  manufac  turer  re|>orts. 
.\vailable  in  six  sizes  to  cover  the 
lange  of  cable  horn  No.  I  f  to 

">00  me  m. 


FANNCRIP 

method 


CUV  STRENGTH  —  THOUSAND  ISS 


CUV  strength  —  THOUSAND  CSS. 


Two  of  a  series  of  graphs  demonstrating  the  savings  available 
through  fanngrips  aver  ordinary  gripping  methods. 


licensed  for  use  under  potonf  Nos.  2.275,019  ond  2,587.521 

THE  FANNER  MANUFACTURING  COMPANY 

Division  of  Textron,  Inc. 

BROOKSIDE  PARK  •  Established  1894  •  CIEVELANO  9,  OHIO 

Telephone:  SHodyside  1-6000  TWX:  CV39 


For  additional  information 
on  these  products,  fill  in 
coupon  on  page  28. 


Soperformed#  agents 
^Products 


d  DISTRIBUTORS  IN  PRINCIPAL  CIT 

ARMOR  RODS  •  IINECUARDS  TAP  ARMOR  •  PATCH  RODS  •  FANNGRIPS 
PLASTIC  FANNGUAROS  ■  PLASTIC  INSULATING  TUBINGS  AND  MOLDINGS 


( 


There  is  an  Important  Difference 


in  this  Southern  States  Disconnect 


This  ragulolor  by-pots 
twitch  offers  o  com- 
poct  unit  thot  pro¬ 
vides  disconnecting 
meont  needed  to  by¬ 
post  ond  isolote  voh- 
oge  regulotors.  Avoil- 
oble  in  rolingt  of  7.5 
-  15  kv  -  400,  600, 

ond  1200  ompt. 


.•Ml  houkstick-operated  disconnects  are  simple  devices.  There 
are  no  intricate  mechanisms  —  nothing  complicated  in  their 
design  or  construction. 

Ortain  highly  desired  features  are  fairly  well  standardized 
on  disconnects  being  marketed  toda) :  positive  lati  hing  of  the 
blade  in  its  closed  position;  a  blade  pryout;  guides  to  posi¬ 
tion  the  blade  when  closing;  and  high  pressure  line  contacts. 

Yet  there  is  an  important  difference  in  disconnects! 

You  can't  see  it  feature  by  feature.  It  is  apparent  only  when 
you  take  a  good,  studious  look  at  the  complete  unit.  For  then 
you  sec  how  all  of  the  features  blend  together  to  give  you  a 
sturdy,  rugged  and  highly  dependable  piece  of  equipment. 

Take  a  look  at  the  Southern  States  PBO  Disconnect  illus¬ 
trated  above  and  \ou‘ll  see  what  we  mean. 

For  the  full  story,  see  your  Southern  States  representative, 
or  write  for  Bulletin  55  PBO. 


Southern  States 

EQUIPMENT  CORP. 

HAMPTON,  GEORGIA 


IN  CANADA:  Dominion  Cutout  Co.,  Ltd.,  Toronto 


I 


These  new  lieavy-tlulv  aiiesteis,  liniised  in  I'yiex.,  («>in 
bine  an  external  gajj  with  tlie  exrelleni  electric  chaiac- 
teristics  of  valve  and  internal-gap  const)  iic  tion.  Avail¬ 
able  voltage  ratings  of  the  new  arresteis  are  3,  (i,  9,  and 
10  kv.  Arresters  for  trossann,  jxtle  and  wall  mounting, 
designated  tyjie  I'X,  have  an  external  gap  insulator. 
Type  I  ariestcrs  are  mounted  directly  ejn  tianslormers 
or  regulators.  1  he  P\rex  housing  is  said  to  provide 
positive  and  constant  visible  evidence  of  an  arrester's 
ability  to  give  protection. 


Gap  Arresters 


(19)  Line  Mntrnal  lntlu\tries.  Mi  (iitnv-Ldison  Co., 
Mthvaukee  I,  M  is. 
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Unbreakable  Fixture 

(IH)  Lighting  Dynnnni  s,  H02  If  .  Whittier  lihut.. 

Wiiittier,  Calif. 

I  bis  new  fluorescent  light  fixtuie  is  esjjecially  designed 
to  withstand  vandalism  and  violent  handling.  It  fits 
flush  against  ceiling  or  wall  and  can  be  opened  tor  re 
lamping  only  with  a  special  tool.  \Vhen  closed,  the 
fixture  is  said  to  be  clustprcK)f,  bugprcK)f  and  water¬ 
proof,  and  can  be  washed  clown  with  a  hose  at  full 
pressure.  The  manufacturer  recommends  it  for  use  in 
public  subways,  jK'destrian  tunnels,  comfort  stations, 
under  overpasses  and  similai  Icxations  wheie  rough 
usage  can  be  ex|)ected. 


ONLY 
ONE 
in  the 
WEST. 
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•  •  •  e/ecfric  utilities  now  have  on  independent  all-western 
source  for  a  full  line  of  distribution  transformers! 


hill's  newly  expanded  facilities  provide  to  electric  utilities  in 
the  West  the  only  source  of  distribution  transformers  in  o  full 
line,  desigrted  and  built  in  the  West  by  a  wholly- Western 
owned  manufacturer. 


Complete  standard  range  of  3  to  500  KVA  distribution  trarts- 
formers  ore  now  in  regular  production.  Power  and  distribution 
transformers — Oil  Filled,  Askarel  and  Dry  Types — are  available 
through  5000  KVA.  Manufactured  to  NEMA  and  ASA  standards, 
HILL  transformers  carry  a  fWe-year  guarantee. 

Production  schedules  are  arranged  to  meet  your  delivery  dates 
— on  single,  special-unit  or  quantity  orders.  Central  West-coast 
location  cuts  transit  time  and  reduces  shipping  costs. 


For  complete  information  see  your  nearest  representative 
or  write  direct  for  Catalog  No.  2000. 


HILL  TRANSFORMER  CO.,  INC. 

1030  WASHINGTON  STREET 
SAN  CARLOS  •  CALIFORNIA 
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NATIONAL  ELECTRICAL 
CODE  HANDBOOK 

Just  Published — Here  is  the  electrical  con¬ 
tractor’s  job  book  completely  revised  to 
conform  with  the  1956  Code  requirements. 
Gives  simple  explanations  of  the  rules  and 
measurements  for  various  types  of  jobs — 
what  they  mean — how  to  app'y  them.  Dia¬ 
grams.  sketches,  and  illustrations  are  used 
Ireely.  By  A.  L.  Abbott.  Revised  by  C.  L. 

Smith,  Field  Engineer, 

_ _  National  Fire  Protection 

Assoc.  9th  Edition,  642 
PP-  5^2  X  8,  391  illus.  34 
Ubles.  $8.00. 


ENGINEERING 
MATERIALS 
HANDBOOK 

Just  Published  —  Gives 
answers  to  both  routine 
and  specialized  questions 
regarding  the  choice  of  engineering 
materials.  Considers  materials  from  the 
viewpoint  of  engineering  structures, 
machinery,  and  equipment,  and  Includes 
technical  tables,  design  information, 
structural  characteristics,  etc.  Ed.  by 
Charles  L.  Mantell,  Consulting  Engineer; 
Newark  College  of  Engrg.  1906  pp.,  648 
Ulus.,  $21.50. 


PRACTICAL  ELECTRICAL  WIRING 

Shows  beginners  and  experienced  elec¬ 
tricians  bMt  methods  for  all  kinds  of  light 
and  power  wiring  jobs — residential,  farm, 
and  industrial.  Gives  basic  principles  and 
terminology  behind  each  method  for  easy 
solution  of  both  routine  and  special  wiring 
problems.  Hundreds  of  on-the-job  tips  and 
shortcuts.  Fifth  Edition  contains  full  data  on 
standby  generating  plants  for  emergencies. 
By  H.  P.  Richter,  International  Assoc,  of 
Electrical  Inspectors,  American  Society  of 


BULLETINS 

ETC. 


(20)  HOUSEPOWER  CL'IDE-Wadsworth 
Electric  Mfg.  Co.  Inc.,  Covington,  ky.,  is 
offering  its  nevvest  guide  for  housepower 
controls.  The  guide  contains  more  than 
100  pages  of  technical  infomialion,  cabinet 
sizes,  knockoiK  arrangements  and  other 
information  for  a  number  of  Wadsworth 
products.  A  simplified  index  makes  the 
guide  easy  to  use. 

(21)  CABLE  Sl'PFORT  SVSTEM-A  new 
60-page  looseleaf  catalog,  containing  the 
latest  information  on  the  complete  line  of 
cable  supporting  svstems  by  T.  J.  Cope 
Division,  Rome  Cable  Cxirp.,  Colleges ille. 
Pa.,  is  now  available.  In  addition  to  the 
company’s  complete  steel  line,  the  new 
catalog  also  features  aluminum  trough, 
ladder  and  channel,  which  is  also  a  com¬ 
plete  line.  Dimensional  detail  sheets  are 
contained  in  the  catalog. 

(22)  FIXTURES  —  Leadlight  Fixture  t^., 
800  lOOth  Ave.,  Oakland,  Calif.,  announces 
its  new  catalog  showing  the  new  and  ex¬ 
panded  lines  of  hoth  industrial  and  rom- 
mercial  fluorescent  fixtures.  It  is  now  avail¬ 
able  to  all  engineers,  architects,  contractors 
and  industrial  designers. 

(23)  LIGHTING  CATALOE.-This  is  the 
first  catalog  of  a  new  lighting  fixture  man¬ 
ufacturer,  Lighting  Dynamics,  802  Whit¬ 
tier  Blvd.,  Whittier,  Calif.  Besides  the  usual 
fixture  illustrations  and  photometries  for 
use  by  engineers,  the  catalog  contains  idea 


flectance  method.  Features  are:  a  simplified 
ordering  system  and  complete  lamp  infor¬ 
mation  in  easy-to-use  tables  for  wholesalers. 

(24)  ALU.VIINUM  BUILDING  WIRE-A 
u.seful  new  booklet  on  aluminum  electrical 
building  wire  has  just  been  published  by 
kaiser  Aluminum  Sc  Chemical  Sales  Inc., 
919  N.  Michigan  Ave.,  Chicago  II,  III. 
Information  is  selected  to  be  of  particular 
value  to  electrical  contractors,  engineers, 
architects  and  purchasing  agents.  .Several 
pages  of  charts  give  such  information  as 
properties,  current  carrying  capacities, 
dimensions,  voltage  drop  calculations  and 
breaking  strengths  of  aluminum  electrical 
conductor.  Address  your  reejurst  to  Depart¬ 
ment  NR-9. 

(25)  BUSWAV— General  Electric's  new  225- 
l,IHMl-amp  plug-in  Flex-A-Power  busway 
with  aluminum  conductors  is  the  subject 
of  a  new  24-page  book  issued  by  the  Div 
tribution  Avsemblies  Department,  Plain- 
ville,  Cemn.  The  busway  is  designed  for 
indoor  use  as  a  plug-in  or  feeder  system 
in  industrial  plants  and  commercial  iiiiild- 
ings. 

(26)  DISTRIBUTION  C:ATAL<X.  -  Low- 
voltage  distribution  equipment  and  com¬ 
ponents  are  the  subject  of  a  new  144-page 
1958  general  catalog  issued  jointly  by  the 
Circuit  Protective  Devices  and  Distribution 
Assemblies  Departments  of  General  Electric 


McGraa-Hill  Bosk  Ct..  Dept.  WEST-4 
527  W.  41it  St..  New  York  36.  N.  V. 

Send  me  bookish  checked  tielow  for  lo  dnys'  exum 
ination  on  ap|irova1.  In  10  dayn  1  mill  remit  for 
bookls)  I  keep  plus  fern  cents  for  delivery  costs, 
and  return  unwanted  ImkiKisI  iioMtpaid.  (We  pay 
delivery  costs  If  you  remit  with  this  coupon  -name 
return  privilege.  \ 

□  Abbott  Natl.  Elect.  Cade  Hdbk. 

a  Mantel]  Eii|ineerin|  Materials  Hdbk..  IJl.rto 
Richter  Practical  Electrical  Wirlni.  fo.Tri 
Q  Heimer  Manaaement  far  Eniineers.  $o.7*i 

(PRINT) 


Far  price  and  tcrais  aatside  U.  S. 
write  McGraw-Hill  Int’l..  N.YX. 


14  15  16  17  18  19  20  21  22  23  24  2S  25 

If  described  in  advertising,  fill  in  page  number 

□  □□□□□□□□□ 


CITY  ZONE  STATE 

*PlwM«  includw  your  cempsny't  nmm%  and  yowr  position,  as  wa  caonoi  ask  manufacturors  to 
hirniih  IHoraturo  unloss  you  do. 
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CHEVRON* 

LUBRICANT  OC  TURBINE  OIL 


U.S.  STEEL  CORP. 
Geneva,  Utah 


Oil  Neutralization  No.  only  .07  after  100,000  hours 


Chevron*  OC  Turbine  Oil  is  used  in  this  General  Electric  turbine 
which  is  the  principal  source  of  power  for  United  States  Steel 
Corporation's  mill  at  Geneva,  Utah.  After  100,000  hours  operation 
the  oil  in  this  50,000-kw  turbine-generator  showed  a  neutraliza¬ 
tion  number  of  just  .07— identical  with  the  number  of  the  original 
7,000  gallon  charge  made  in  1943.  During  regular  inspection  and 
servicing  periods,  the  oil  was  drained,  purified,  and  put  back  in 
service.  No  "sweetening"  of  the  oil,  and  no  other  down  time  was 
required  during  the  entire  100,000  hour  period.  Chevron  OC  Turbine 
Oil  is  also  used  in  mill's  four  11,350  hp  turbo-blowers. 

For  More  Information  about  Chevron  OC  Turbine  Oils  call  your 
Standard  Representative,  or  write  225  Bush  Street,  San  Francisco 
20,  California. 

'The  Chevron  Brand  covers  the  line  of  industrial 

products  formerly  sold  under  the  Calol  name.  This 
i ®  naune  change  only.  The  high  quality  and  speci- 
(iRtfiittrioi  UbricaNti '  fications  remain  the  same. 


is  a  naune  change  only.  The  high  quality  and  speci¬ 
fications  remain  the  same. 


Why  Chevron*  OC  Turbine 
Oil  prevents  sludging, 
rusting  and  wear 


•  Excellent  metal  wetting  ability 
keeps  oil  on  bearings  and  gears 
under  heaviest  loads 

•  Oxidation  inhibitor  prevents 
sludge,  gum,  and  lacquer  forma¬ 
tions 

•  Corrosion  inhibitor  stops  rusting 


STANDARD  OIL  COMPANY  OF  CALIFORNIA 


>• 


These  Features 

Reduce 
Maintenance, 

make 


GREATER  PROTECTION 


COMPLETELY  SEALED  TANK  plus  onc- 
piece  cover-clamping  band  provides 
protection  against  entrance  of  oxygen  or 
foreign  matter  .  .  .  prolongs  oil  life, 
reduces  maintenance. 


INTERNALLY  MOUNTED  THYRITE* by-pass 

2  resistor  offers  added  surge  protection 
right  in  the  regulator  itself.  Internal 
bypass  is  protected  from  external  damage. 


trod^mork  of  Gonorai  flocfrk  Comfioor 
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Unique  electrical  protection  and  optimum-life  switching  mean  longer 
life,  far  less  inspection  and  maintenance  with  G-E  voltage  regulators 

General  Electric’s  ML -3  2  step  regulator  costs  you  resistor.  This  superior  protective  material  adds 
less  on  the  line  because  it  requires  less  mainte-  years  to  regulator  life,  and  the  device  itself  is 
nance.  You  can  apply  this  dependable  regulator  not  subject  to  damage  in  shipment  or  handling, 
to  your  system,  and  not  have  to  untank  it  for  as  an  external  device  would 
over  twenty  years  of  normal  use.  (Compare  in-  Combined  with  longer  life  and  superior  pro- 
spection  recommendations  of  other  regulators!)  tection,  you  get  a  regulator  built  with  the  highest 
This  unusually  long  life  is  made  possible  by  industry  classification  of  control  accuracy  —plus- 
such  features  as  the  completely  sealed  tank,  or-minus  1  percent.  This  Class  1  Accuracy  is 
electrostatic  shielding,  and  optimum-life  standard  on  all  ML-32  step  regulators, 
switching.  You’ll  want  to  know  more  about  these  cost- 

General  Electric  regulators  cost  less  on  the  reducing  features.  Write  to  Section  423-27, 
line  because  of  the  greatly  reduced  possibility  of  General  Electric  Company,  Schenectady,  New 
surge  damage.  This  results  from  the  appli-  York,  or  call  your  nearest  Apparatus  Sales 
cation  of  an  internally  mounted  Thyrite  by-F>ass  Office  or  Agent. 

.  General  Electric  Regulators 
Cost  Less  On  The  Line 

LONGER  LIFE 

NEW  HEAVY-DUTY  SWITCH  is  used  on  higher¬ 
rated  units  to  withstand  your  growing  current 
requirements.  Heavier  contacts  bring  life  of  even 
highest -current  regulators  up  to  that  of  smaller, 
light -duty  units. 

CONTROiLED  SWITCHING  SPEED,  provided  by 
oil-immersed  impeller  on  G-E  optimum-life 
switch,  extends  switch  life.  The  actions  of  the 
impeller  and  spring  are  coordinated  to  control 
switching  speed,  keep  contact  arcing  to  a 
nunimum. 

ELECTROSTATIC  SHIELDING  diverts  electrostatic 
creepage  paths  .  . .  further  reduces  maintenance 
requirements.  Tracking  and  carbon  buildup  are 
minimi2ed.  Result:  Contacts  can  be  completely 
eroded  without  deteriorating  insulating  strength 
of  the  oil  to  a  hazardous  value. 


Tigress  k  Our  Most  Important  Ptoefuct 

GENERAL^  ELECTRIC 


P|n|||L  For  Power  Distribution  in  New  Plants  or  in 

Modernizing  Old  Plants  For  more  current  capacity  than 
cable  in  conduit  or  other  armored  cable,  specify 
<3nd  buy  Rockbestos  A.V.C. ...  for  easy  installation  on 
racks  or  hangers  beneath  the  ceiling  or  next  to  walls, 

...  To  eliminate  costly  conduits  and  ducts  ...  to  save 
important  dollars  on  materials  and  installation  time,  to 
permit  quick,  easy  repairs,  specify  and  buy  Rockbestos  A.V.C. 
...  All  interlocked  armored  cables  are  not  alike  . . .  and, 
for  maximum  dollar-savings  and  maximum  performance  be 
sure  to  specify  and  buy  Rockbestos  A.V.C.  Interlocked 
Armored  Cable  —  the  superior  AVA  Cable. 

Write  now  for  the  new  Rockbestos  manual  which  gives  the  application 
and  design  data  to  help  you  specify  and  buy  Rockbestos  A.V.C. 

ROCKBESTOS  PRODUCTS  CORPORATION,  NEW  HAVEN  4,  CONNECTICUT 

NEW  YORK  .  CLEVELAND  •  DCTROIT  •  CHICAGO  •  OAKLAND  •  PITTSBURGH 
ST.  LOUIS  •  LOS  ANGELES  •  SEATTLE  •  ATLANTA  •  DALLAS 
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High  costs  got  you  over  a  barrel? 


See  how  you  con  save  money  on  turbine 
maintenance  with 

Shell  Turbo  Oil 

the  modern  turbine  lubricant 


Shell  Turbo  Oil  cuts  maintenance  costs  because  it 
was  specifically  developed  to  counteract  rust  and 
sludge  —  the  two  major  causes  of  turbine  wear. 

Long  after  ordinary  oils  fail.  Shell  Turbo  stops 
these  turbine  hazards,  shows  little  change  in  prop¬ 
erties.  (  Actual  case  histories  show  some  original 
charges  of  Shell  Turbo  are  still  effective  after 
nearly  20  years!) 

Now  is  the  time  to  prove  to  yourself  how  Shell 
Turbo  can  help  cut  turbine  main¬ 
tenance  costs.  Call  your  Shell  rep¬ 
resentative  this  week. 


SHELL  TURBO  OIL 


V 

V 

V 

V 


eolitaiiis  most  effeetive  rust 
inhibitor  known 

cools  and  cleanses  efficiently 

ends  foaming 

developetl  by  lubricant  specialists 
at  Shell  research  laboratories 


I 
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THE  FINEST 


IN  ADDITION  TO  PROVIDING 
NORMAL  BRANCH  CIRCUIT 
PROTECTION,  QO  GIVES  YOU 

mnmPMJBcrm 

MmsmASH’SHORTS! 


Square  D  Field  Engineers  throughout 
the  country  are  proving  the  superior  per* 
formance  of  the  QO  breaker,  using  the 
demonstration  kit  shown  above.  It  gives 
dramatic  proof  of  positive  protection 
against  "flash"  shorts.  Mail  the  coupon  on 
opposite  page  for  the  complete  QO  story. 

If  you're  of  the  "I'm  from  Missouri"  clan*— 

MAKE  A”DEMONSTRATION”DATE 
WITH  YOUR  SQUARE  D 
FIELD  ENGINEERI 


Conventional  overcurrent  protectors  provide  pro* 
tection  for  branch  wiring  for  both  overload  and  short 
circuits,  but  do  not  open  fast  enough  to  protect  the 
smaller  extensions  beyond  the  branch  wiring  from 
repeated  arcing  or  "flash"  shorts.  Such  shorts  consist 
of  relatively  low  values  of  current  and  often  produce 
spectacular  flashes. 

Square  D’s  QO  breaker  now  gives  you  positive  pro¬ 
tection  against  "flash"  shorts,  in  addition  to  its  many 
other  advantages.  This  added  protection  costs  no 
more— why  settle  for  less? 
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BREAKER  EVER  BUILT 
BETTER. ..oflrf  Here’s  Why— 


AceldanUl  *'  flash"  ahotts  oocnr  by  a  slip— a 
acrawdrlTar  on  a  tarmiaal,  a  fork  In  a  toaatar, 
a  acraw  falling  on  a  bua,  a  looaa  wixa.  Tha 
oironit  ahonld  opan  inatantly.  With  QO 
"Qwik'Opan"  btaakai,  tha  ciicuit  opana 
inatantly  with  tha  flnt  flaah,  making  tha 
cixcnit  aafa. 


FRAYED  CORD 
"FLASH ’’SHORT 

Strandad  flaxibla  cord  "flaahaa"  raanlt 
principally  from  frayad  oorda.  A  faw  atranda 
touch— tha  high  raaiatanca  circuit  giTaa  off 
anough  haat  to  bum  through  aaTaral  atranda. 
Furthar  moramant  uaually  canaaa  mora 
atranda  to  touch— anothar  flaah.  With  QO 
**Qwik-Opan"  braakar,  tha  circuit  opana 
inatantly  on  tha  firat  flaah.  No  known  pro¬ 
taction  ia  faatar. 


TIME-CURRENT  CURVE 
SHOWS  QO  PERFORMANCE 


QO  Gives  Positive  Protection 
Against  Both  Kinds  of 'Flash”  Shorts! 


1-fOlE  2-fOlE  3-rOlE 

1S-S0  Amp*  15-70  Amp*  15-50  Amp* 


And— You  Don't  Need  a  "Road  Map” 
To  Use  Square  D's  QO  Breakers! 

NO  GUESSWORK!  There's  just  ONE  ARRANGEMENT. 
2 -pole  breakers  go  anywhere  on  the  bus  assembly.  You 
don't  need  a  wiring  diagram  to  tell  you  where  to  put 
them.  No  limit  on  number  of  2-pole  breakers  you  can  use. 
The  same  applies  on  3-pole  breakers  for  3-phase  jobs. 

ONE  FULL-SIZE  BREAKER!  Each  pole  in  its  own  case  and 
all  poles  are  the  same  size.  Double-pole  breakers  take 
only  two  single-pole  spaces— 3-pole  breakers  only  three. 
No  more. 


LESS  MONEY  TIED  UP  IN  STOCK!  Only  one  kind  of 
breaker  for  all  load  centers — no  duplicate  stocks.  The 
same  breaker  for  panelboards — no  duplicate  stocks. 


HOT  OFF  THE  PRESS!  MAIL  COUPON  FOR  16-PAGE  BULLETIN 
...GET  THE  COMPLETE  STORY 


Square  D  Company,  Dept.  SA-10 

4335  Valley  Boulevard,  Los  Angeles  32,  California 
Pleate  tend  me  a  copy  of  the  new  QO  Bulletin 


In  the  abore  chart,  the  QO  cunre  illnatxatM 

1  Nome 

the  time-delay  characteristic  which  elimi¬ 
nates  nuisance  tripping  on  momentary  over- 

1 

{  Company 

loads  and  motor  starts  plus  the  extra  protec¬ 
tion  over  conventional  protective  devicea 

1 

1  Address 

which  QO  Qwik-Open  breaker  gives  on  the 
arcing  "  flash"  shorts. 

1 

1  City 

Zone 

State 

L. 

_ J 

^ates 

mS 

SjS  Guides 
!S  hoists 

^  ^fwsrofjifj 

t  UMI 

Zfs”'" 

fllGCTURAl 

^^^flCATlon 

^LATE 
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Two  of  four  radial  gates,  and  structural 
steel  for  river  dam  project. 


provides 

the  engineered  fabrication 
to  harness  hydroelectric  power 


Port  of  3,000  ton  troshrock  shipment. 


As  a  major  source  of  fabricated  and  machined  compo- 
jl\.  nents  and  assemblies— to  any  geographical  location 
-Yuba  offers  through  Calsteel,  Yuba  Manufacturing,  and 
Adsco  Divisions,  a  unique  combination  of  experience,  skills 
and  facilities.  Each  has  gained  prominent  recognition  for 
products  and  services  through  many  decades.  Now  inte¬ 
grated  through  Yuba  Consolidated  Industries,  Inc.,  their 
combined  know-how  and  facilities  are  available  under  a 
“package  responsibility”  -  with  the  time-saving  economy 
and  convenience  of  working  with  a  single  organization  as 
near  as  your  telephone.  Whatever  your  needs  in  harnessing 
the  force  behind  hydroelectric  power  —  you’ll  like  doing 
business  with  Yuba.  ye  soi 


105"  Wye  for  western  powerhouse. 


Divisions  monufocluring 
hydroeleelric  equipment: 


CAI.8TKEI.  DIVISION 

Richmond,  California 


YUBA  CONSOLIDATED  INDUSTRIES,  INC. 

Son  Francisco  Sains  Offices:  351  Californio  Street 
New  York  Sains  Offices:  530  Fifth  Avenue 
SALES  OFFICES  AND  REPRESENTATIVES  IN  PRINCIPAL  CITIES 


YUBA  MANUFACTURING  DIVISION 

Benicia,  California 


ADSCO  DIVISION 

Buffalo,  New  York 
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RIVER-HARRIS'  ALLOYS  AT  WORK  IN  PRODUCT  ADVANCEMEN 


Phase  Shift  Compensation  Eliminated 
In  New  HELIPOT*  Precision  Potentiometers 


SPECIAL  D-H  ALLOYS  MAKE 
AIR-CORE  WINDINGS  PRACTICAL! 


eliminated  the  support  for  the  winding.  Needed,  therefore,  was  a  type 
of  wire  that  would  make  a  self-supporting  air-core  winding. 

At  Helipot’s  request,  Driver-Harris  went  to  work  with  these  speci¬ 
fications;  The  wire  must  be  of  dependable  uniform  hardness  so  that 
in  stretching  it,  equal  spacing  between  turns  is  obtained,  free  of  creep. 
This  is  essential  to  linearity.  The  wire  also  must  be  of  unvarying  di¬ 
ameter  for  uniform  resistance.  And  its  surface  must  be  extremely 
clean— free  of  oxide  coating  to  minimize  contact  “noise”. 

Driver-Harris  produced  the  wire— a  special  hard-drawn  form  of 
Karma*  and  Nichrome*  V.  And  Helipot  produced  its  new  10-tum 
series  7700  potentiometers  in  a  resistance  range  from  200  to  5000 
ohms.  With  this  radically  new  air-core  w  inding,  linearity  approaches 
the  resolution  of  the  unit  without  resort  to  padding  or  shunting.  And 
phase  shift  in  AC  circuitry  is  reduced  to  less  than  0. 1  *. 

Since  1899,  Driver-Harris  has  produced  132  special-purpose  alloys 
in  just  this  fashion— in  answer  to  a  particular  problem  and  extraor¬ 
dinary  specifications.  If  your  own  engineering  and  product  develop¬ 
ment  plans  currently  hinge  upon  a  sF>eciaI  alloy— why  not  bring  your 
problem  to  Driver-Harris.  Your  inquiry  is  invited. 


Helipot's  purpose  in  designing  its  new,  air-core  wound  series  7700 
Potentiometers  was  to  make  possible  operation  at  higher  frequencies 
with  0*  phase  shift— thereby  eliminating  compensation  circuitry 

In  nearly  all  multi-turn  potentiometers,  resistance  wire  is  wound 
on  an  insulated  copper-wire  mandrel.  This  type  of  mandrel  is  used 
because  it  has  uniform  diameter,  good  heat  conductivity  and  high 
thermal  capacity.  However,  a  disadvantage  of  such  construction  is  the 
relatively  large  distributed  capacitance  between  the  resistance  wind¬ 
ing  and  the  mandrel.  When  such  a  potentiometer  is  used  as  an  AC 
voltage  divider,  the  output  generally  differs  in  phase  and  magnitude 
from  the  desired  output.  This  interferes  with  the  effective  use  of  high 
accuracy  potentiometers  unless  compensation  is  applied  somewhere 
in  the  circuit. 

Helipot  engineers  desired  to  eliminate  these  problems  by  eliminat¬ 
ing  the  copper-wire  mandrel.  But  the  elimination  of  the  mandrel  also 


Mjk]  Driver-Harris  Company 

HARRISON,  NEW  JERSEY  •  branches:  Oicago.  Detroit.  CleveUiKl,  L0M::.ville 


In  CjiudJ:  The  B  GREENING  WIRE  COMPANY,  Ltd  .  Hem.lton.  Ontar:0 


Distributor:  ANGUS  CAMPBELL.  INC..  Los  Anfeles.  San  Francisco 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ALLOYS  FOR  THE  ELECTRICAL.  ELECTRONIC.  AND  HEATTREATING  INDUSTRIES 
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Here’s  a  simple  **one-step”  plan  to 
ease  your  distribution  growing  pains 


.  .  .  SINGLE  RESPONSIBILITY  WITH 
WESTINGHOUSE  UNIT  SUBS 

Whenever  system  load  growth  requires  another 
substation,  there’s  a  simple  solution  .  .  .  Westing- 
house  designs  and  manufactia^  all  the  components 
of  a  xinit  substation  .  .  .  coordinated  and  engineered 
to  work  together  .  .  .  complete  and  ready  to  install. 
Here  in  one  set  of  sp)ecifications,  one  source,  one 
contact  man  is  the  answer  to  your  distribution 
problems.  Quiet  operation  and  neat,  uncluttered 
appearance  of  Westinghouse  substation  trans¬ 
formers  are  important  in  making  them  good  neigh¬ 
bors.  Dependability,  convenience  of  operation, 
ease  of  maintenance  are  the  products  of  research 
and  development.  Some  of  the  plus  features  which 
the  Westinghouse  salesman  will  be  glad  to  discuss 
with  you  are  costal  finish,  Hipersil"?  cores,  and 
proven  impulse  and  short  circuit  design. 

Shelterfor-M  metal-clad  switchgear  provides  all- 
weather  maintenance  protection  for  yovir  switch- 
gear  .  .  .  encloses  common  operating  and  drawout 
aisle.  Eliminates  front  and  rear  doors,  need  for 
expensive  concrete  pads  and  unsightly  temporary 
structures.  The  compact  design  saves  valuable 
real  estate. 

You  can  be  relieved  of  time-consuming  engineer¬ 
ing  and  purchasing  details  in  building  your  next 


•  1 


<  i  'tr- 


V 


•  ?‘f'.  ■ 


substation  . . .  and  receive  the  counsel  of  Westing¬ 
house  regional  application  engineers  and  product 
specialists,  headquarters  system  planners  and  local 
equipment  installation  and  field  swwice  engineering 
by  calling  your  Westinghouse  sales  engineer.  For 
more  information,  write  to  Westinghouse  Electric 
Corporation,  P.O.  Box  868,  Pittsburgh  30,  Penna. 

J-60944 

WESTINGHOUSE  UNIT  SUBS 
MAKE  GOOD  NEIGHBORS 

Shelterfor-M  switchgear  does  not  require  concrete  service 
and  drawout  pads,  allowing  grass  and  shrubbery  to  be 
planted  right  up  to  the  walls.  Clean,  modern  lines  make 
this  substation  unobtrusive  in  residential  areas. 

Extensive  research  in  the  Sharon  half-million-dollar 
sound  labs  has  produced  a  substation  transformer  that  is 
the  leader  of  the  industry  for  quiet  operation.  Here  is  a 
combination  of  pleasant  appearance  and  quiet  performance 
that  makes  Westinghouse  unit  subs  easy  to  live  with. 

YOU  CAN  •!  SURE  ...If  it's 

Westinghouse 

With  Shelterfor-M  switchgear,  your  maintenance  schedule 
can  be  carried  out  regardless  of  weather  —  no  more  rainy- 
day  delays.  When  necessary,  emergency  servicing  can  be 
done  without  tarpaulins  or  other  makeshift  shelters. 


\ 
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Lapp  "high  strength"  suspension  insulators  were  used  by 
Southern  California  Edison  Co.  for  its  220  kv  Eagle  Bell  line. 
Erected  in  1923,  this  line  is  now  in  its  33th  year  of  service.  Original 
insulators  are  still  in  place.  Company  reports  "no  trouble”;  total 
replacement  of  insulators  for  all  causes  over  34  years  is  "less  than  1  %.” 


"Design  for  electrical  security  and  long  life — then  do  all  you  can  to  make  it 
strong."  This  has  been  a  Lapp  principle  from  the  beginning.  In  1923,  when 
the  line  shown  above  was  erected,  the  insulators  on  it  were  cataloged  as  18,000- 
Ib.  units — at  a  time  when  the  industry  was  talking  generally  of  9,000-lb.  and 
12,000-lb.  units.  Before,  and  since  then,  Lapp  has  pioneered  in  insulators  that 
combine  long  life  with  high  mechanical  strength. 

For  your  EHV  and  other  high-mechanical-loading  requirements,  specify 
the  current  Lapp  25,000-lb.  suspension  units;  another  generation  of  operat¬ 
ing  people  in  your  company  w'ill  be  proud  of  the  service  records  they  set. 

Lapp  Insulator  Co.,  Inc.,  Le  Roy,  N.  Y. 


WESTERN  REPRESENTATIVES; 

Lot  An9oUt:  Earl  $.  Condon  Co. 

San  Franciaco:  C.  E.  Ingalls  A  Sons 
Soattio:  Chariot  F.  Jamot 
Butta;  B.  E.  McDonough  Co. 

Salt  laka  City:  Ritar  Enginaaring  Co. 
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package.  Plan  now  to  use  it  in  your  next  job, 
new  or  old.  See  the  model  now  on  display  at 
your  Virden  distributor,  or  write  John  C. 
Virden  Co..  Dept.  ELW,  6103  Longfellow 
Ave.,  Cleveland  3,  Ohio. 


The  new  Virden  Sunshine  Ceiling.*  A  complete 
packaged  unit  that  installs  quickly  and  easily 
to  any  ceiling  surface.  Electrical  channel  sys¬ 
tem  fastens  to  ceiling  —  satin  white  suspended 
grid  holds  plastic  diffusers  (8H”  drop).  Uses 
six  lOOW  incandescent  lamps  to  flood  the  room 
with  even,  glare-free  “sunshine”.  A  sure-fire 
sales  clincher  in  new  homes.  A  terrific  plus- 
profit  maker  for  use  in  existing  homes  or  on 
modernization  jobs. 

Luminous  ceilings  promise  to  be  the  next  big 
development  in  home  lighting.  Virden  brings 
it  to  you  now  in  a  complete  easy-to-install 


Member  American  Home  Lighting  Institute 


Patent  No.  2,659,807 


NEWS!  Now  Circle’s 


Proper  steel  plus  I  Better  welding  makes  a  difference!  The  fishablllty  Is  all  In  the  finish  I 

The  best  cold  rolled  steel,  unless  properly  fabri-  Note  how  ordinary  EMT  split  early  in  pressure  test  You  need  more  than  a  slick  surface  to  make  wire 

cated  and  finished,  will  lose  its  ductile  properties.  white  induction  welded  CIRTUBE  EMT  held  fast,  pulling  easy.  You  also  need  a  sort  of  built-in  lubri- 

Circle  processes  are  designed  to  retain  the  natural  surpassing  minimum  UL  requirements.  High  fre-  cation.  A  baked-on  protective  coating  containing 

bendability  of  the  selected  high  grade  steels  it  quency  induction  welding  not  only  means  bead-free  special  wax-like  ingredients  gives  CIRTUBE  EMT 

uses  for  CIRTUBE  EMT.  welds  for  easier  fishing -but  stronger  tube  as  well.  this  property. 


Lifetime  exterior  finish  I 

No  matter  how  severe  the  bends,  there's  no  chip, 
no  flake,  no  peel.  The  galvanized  finish  is  hard  for 
durabili^;  has  a  polished  satin  lustre  for  lasting  good 
looks.  A  completely  automatic,  electronically  con¬ 
trolled  process  guarantees  this  uniform  protection. 


Automated  quality  control! 

Very  little  has  been  left  to  human  error  in  the 
manufacturing  control  of  CIRTUBE  EMT.  Wherever 
possible,  completely  automatic  controls  have  been 
built  Into  equipment  to  assure  contractors  com¬ 
plete  and  continuing  uniformity  of  product. 


Tight,  easily  handled  bundles  I 

Circle  has  automated  every  possible  operation  to 
make  your  Job  easier.  Bundling,  for  example,  Is 
completely  automatic.  Distinctive  orange  colored 
tapes  identify  CIRTUBE  EMT,  hold  bundles  securely 
together  for  easier  handling  on  and  off  the  job. 


making  CIRTUBE  EMT 


IT  TOOK  well  over  two  years  of  extensive  research  to 
develop  CIRTUBE  emt  * 

First  we  surveyed  the  needs  of  the  contracting  industry. 
Then  we  investigated  the  latest  manufacturing  methods 
and  techniques,  examined  available  equipment  and  mate¬ 
rials  —  even  hired  a  famous  consulting  engineering  firm  to 
design  special  machines. 

Behind  all  of  this  we  put  Circle’s  37  years  of  know-how 
and  skill  developed  in  manufacturing  a  top  quality  line  of 
building  wire  and  cable. 

Purpose  :  to  produce  emt  with  the  right  combination  of 
bendability,  fishability,  durability,  and  appearance. 

The  final  result  is  CIRTUBE  emt  —  a  quality  electrical 
metallic  tubing  that  permits  contractors  to  make  better, 
faster,  more  profitable  wiring  jobs. 

CIRTUBE  EMT  is  at  your  Circle  wholesaler’s  now.  Try 
it!  You’ll  like  working  with  it.  * 


New  plant,  ultra  modern 
equipment,  special  techniques 
combine  to  produce  new 
CIRTUBE  EMT  —  unsurpassed 
for  quality  and  workability 


Fast,  friendly  service  i 

First  with  building  wire  and  cable  -  and  now  with 
CIRTUBE  EMT.  Wholesalers  and  contractors  are  as¬ 
sured  of  the  same  fast,  dependable  service  through 
Circle's  nationwide  network  of  22  well-stocked 
warehouses. 


WIRE  A  CABLE 

a  subsidiary  of 

Cerro  oe  Pasco  Cortoration 


PLANTS:  Maspeth  and  Hicksville,  N.  Y  SALES  OFFICES  t  WAREHOUSES:  in  all  principal  cities 
kUSBER  COVERED  WIRES  S  CABLES  •  VARkISMEO  CAMBRIC  CABLES  •  PLASTIC  INSULATED  CABLES 
NEOPRENE  SHEATHED  CABLES  •  "CIRTUBE"  EMT 
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DNE«z 


F  n  NG  DOES  THE  WORK  OF 


For  Tee  or 


Parallel  Taps 


connecfor 


sizes  needed  on 


this  iob! 


connecfor 


size  is  plenty 
with  this  XTP! 


XTP  as  a  'T*  top 


parallel  tap 


262  BOND  STREET  •  BROOKLYN  17,  N.  Y. 


Office  ond  Warehouic:  406  So.  Cicero  Avenue,  Chicago  44,  ML  *  ESterbrook  9*0326 
Office  and  Factory:  749  Bryont  Street,  Son  Francisco  7,  Colif.  •  GArfleld  1-7046 


They’re  O.K. 
H  They’re  O.Z. 


PRESSURE  PLATES  designed  for  maximum  contact  and  grip. 

•  Serrated  for  firm  grip 

•  Can  not  rotate  during  installation 


SPRING  STEEL  LOCK  WASHERS  (tin  plated)  maintain  pressure. 

•  Hold  resiliency — assure  permanent  connection 


High-strength  Bokelite  insulat 
ing  covers  for  XTP  fittings. 
Compact,  install  with  stoii 
less  spring  clips,  no  taping. 


One  typical  XTP  connector  replaces  up  to  32  different  parallel  or 
tee  connectors  because  each  XTP  accommodates  a  wide  range  of 
wire  sizes.  All  told,  the  XTP  line  of  but  25  connectors  will  receive 
over  400-wire  size  combinations! 


For  either  tee  or  parallel  taps,  just  snap  special  hinged  clamp  over 
main  and  tighten  the  connector  permanently  in  place — positive  con¬ 
tact  is  assured.  When  you’re  ready  to  connect  the  tap,  simply  insert 
wire  in  tap  end  of  connector.  A  wrench-turn  or  two,  the  job’s  done! 


25  CONNECTOR  SIZES  do  practically  all  tap  jobs. 

•  Accommodate  over  400  combinations  of  wire  sizes 

•  Fit  wire  from  #8  to  1,000,000  CM 


HINGED  CONSTRUCTION  for  quick  installation. 


HIGH  STRENGTH,  HIGH  CONDUCTIVITY. 

•  High  conductivity  copper  alloy  for  body 

•  Extra  strength  copper  alloy  for  pressure  plates  and 
hinged  parts 


Get  these  combination  fittings  from  your  wholesaler  now...  and  pat  an 
end  to  balky  assortments  of  tap  connectors. 


45 
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SUSPENSIONS 


NOT  ONLY  LOOK  ALIKE 
THEY  PERFORM  ALIKE,*' 


says  Robert  L.  Perry, 
Factory  Manaf^er, 

Victor  Insulators  Division, 
I-T-E  Circuit  Breaker  Co. 


Why  try  to  cut  comers  with  suspensions 
whose  meclianical  and  electrical  charac¬ 
teristics  may  vary  all  over  the  lot?  Be  sure 
of  uniformity  with  Vk-tor  Suspensions. 
They  are  made  by  the  carload,  year  after 
ycijr,  yet  each  insulator  is  identical.  Eiach 
has  a  built-in  margin  of  safety  that  pre¬ 
dudes  failure  on  the  line. 

Big  reason  for  this  amazing  uniformity  is 
l*urifie<l  Porcelain.  This  porcelain  is  denser, 
harder,  stronger,  has  greater  uniformity 
than  any  insulator  porcelain  ever  made! 
Segregation  and  analysis  of  each  shipment 
of  raw  material,  scientific  proportioning 
of  ingredients,  demineralization  of  all  proc¬ 
essing  water  and  the  use  of  densitizing  pug 
mills  make  Purified  Porcelain  possible. 

These  proces.ses  together  with  quality- 
controlled  manufacturing,  and  rigid,  rou¬ 
tine  testing  techniques  make  truly  superior 
insulators.  You  just  can’t  buy  better  sus¬ 
pensions — at  any  price! 


CIRCUIT  BREAKER  COMPANY 
VICTOR  INSULATORS  DIVISION 

Victor,  New  'York 


how  to  coordinate 
SMD  Power  Fuses  for 
maximum  protection 


a  case  study  using  a  new  "step-by-step”  technique 


ers  and  for  potential  and  distribution 
transformers.)  The  fuse  unit  ratings  in 
this  table  have  been  selected  to  carry 
normal  short-time  daily  overloads  of 
the  magnitudes  establishi^  by  ASA  in 
the  publication,  “Guide  for  I^oading 
Oil-Immersed  Distribution  Transform¬ 
ers  and  Power  Transformers.”  No 
additional  allowance  need  be  made.  Per 
Fig.  C  under  the  proper  voltage  (69  kv) 
and  proper  kva  (7500),  the  correct  fuse 
unit  ampere  rating  is  lOOE. 

Step  4:  Check  coordination.  Here  arc 
two  ways:  (1)  Rule-of-Thumb  Method 
(satisfactory  in  most  cases)  and  (2) 
Precise  Method  (used  when  the  Rule- 
of-Thumb  Method  apparently  indi¬ 
cates  that  coordination  is  impossible). 

Secondary  Faults — Rule-of-Thumb 
Method,  Figure  D. 

First:  Establish  the  fault  conditions 
under  which  coordination  is  to  be 
checked  and  compute  the  fault  current 
levels.  In  this  example,  a  3-phase  sec¬ 
ondary  bus  fault  is  assumed,  resulting 
in  a  primary  fault  current  of  680 
amperes  (.see  0  in  Fig.  D). 

Second:  At  this  fault  current  level, 
read  from  the  time-current  character¬ 


A  common  error  in  fusing  the  primary 
of  a  power  transformer  is  the  selection 
of  a  fuse  of  such  a  speed  and  ampere 
rating  that  the  full  protection  capa¬ 
bility  of  the  modern  fuse  is  not  put 
to  use. 

Properly  selected,  a  modem  power  fuse 
can  provide  for 

1.  system  protection, 

2.  transformer  protection  against 
secondary  faults,  even  line-to- 
ground, 

3.  use  of  transformer  short-time 
daily  overload  capability, 

4.  use  of  transformer  short-time 
emergency  overload  capability, 
and 

6.  complete  and  precise  coordi¬ 
nation  with  other  overcurrent 
devices. 

The  selection  of  the  right  fuse,  however, 
has  not  been  easy,  since  there  has  been 
until  now  no  commonly  and  consistent¬ 
ly  agreed  upon  method  of  coordination; 
and  only  meager  information  about 
fuse  performance  has  been  available. 
Consequently,  a  new  “step-by-step” 
method  for  power  fuse  coordination  has 
been  developed  by  S&C.  Supported 
with  all  necessary  power  fuse  perform¬ 
ance  data,  this  method  utilizes  the  full 


The  case  study  which  follows  illustrates 
the  new  step-by-step  method.  It  con¬ 
cerns  the  selection,  specifically,  of  the 
proper  SMD  Fuse  Unit  for  application 
on  a  power  transformer  primary, 

•  •  •  • 

Case  Data: 

Transformer  Bank: 

7500  kva,  3-phase,  self-cooled. 
Primary  voltage:  69  kv  delta 
Secondary  voltage;  7.2/12.47  kv 
wye 

Short  Circuit  Maximum; 

Primary:  750,000  kva 
Secondary:  80,000  kva  (bus 

fault) 

Secondary  Breaker: 

Ampere  Rating:  1200 
Reclosing  Time:  10-40- 1(X)  sec. 
Relay-breaker  characteristic 
shown  by  curve.  Figures  D  and  G 
Procedure: 

Using  tbe  S&C  Data  Bulletin  262, 
open  the  front  cover  to  the  step-by-step 
outline  shown  in  Fig.  A. 

Step  1:  Select  voltage  rating  of  fuse 
to  equal  or  to  exceed  line-to-line  volt¬ 
age  of  the  system — 69  kv. 


protection  capability  of  the  modern 
power  fuse;  furthermore,  it  lends  itself 
to  general  acceptance  and  universal 
use  because  its  development  was  based 
on  the  realistic  recognition  of 

1.  the  duties  the  user  desires  to  im¬ 
pose  today  on  a  power  fuse,  and 

2.  the  contradictions  in  power  fuse 
selection  work — the  need  for  sim- 


Step  2:  Check  for  adequate  interrupt¬ 
ing  rating  (Fig.  B).  Since  the  maxi¬ 
mum  available  sbort-circuit  is  750,000 
kva,  the  correct  fuse  unit  is  SMD-2. 
Step  3:  Establish  the  minimum  am¬ 
pere  rating  of  the  fuse  unit.  In  this 
case  u.se  the  table  for  self-cooled  or 
water-cooled  power  transformers 


istic  curve  tbe  minimum  melting  time 
for  this  fuse  unit,  lOOE  amperes — 
Standard  Speed  assumed.  This  gives 
Point  0  in  Fig.  D  0.49  seconds. 

Third:  Multiply  this  time  by  .55 — to 
give  0.27  seconds — thus  establishing 
Point  @  a  minimum  margin  between 
fuse  and  breaker- relay  curves.  The  fac- 


plicity  on  the  one  hand  and  the  (Fig.  C).  (Similar  tables  are  provided  tor  .55  makes  allowances  for  variations 

need  for  precision  on  the  other.  for  forced-air-cooled  power  transform-  in  ambient  temperature  and  for  full  pre- 


«  -30  -10  -M  0  MO  *30  <40 

AMMCNT  TEMPltATUite  IN  D€C*fES  CENTIGtAOE 


lOAO  CU(«ENT  IN  fEaCENI  OF  FUSE  AADFf  HE  lATINC 


Carrant 


loading  of  the  fuse,  even  from  daily 
overlo^ing  of  the  transformer  bank. 

Fourth:  Read  from  total  operating 
time-current  characteristic  curve  of 
secondary  relay-and-breaker  the  oper¬ 
ating  time.  Point  (5)  for  this  current 
level — 0.40  seconds. 

Conclusion:  Coordination  is  not  ob¬ 
tained  since  the  time  of  Point  0  ex¬ 
ceeds  that  of  Point  (5). 

The  next  step  is  to  recheck  coordina¬ 
tion.  a.s.suming  a  Slow  Speed  lOOE 
ampere  fuse  unit.  Here  again,  using 
the  Rule-of-Thumb  Meth«)d,  coordi¬ 
nation  is  not  obtained.  At  this  point, 
rather  than  to  select  a  higher  ampere 
rating  which  would  sacrifice  trans¬ 
former  protection,  recheck  coordination 
by  the  Precise  Method. 

Secondary  Faults — Precise  Method 
(an  alternate  to  the  Rule-of-Thumb 
Method),  Figure  G. 

This  method  involves  a  comparison  of 
the  time-current  characteristic  curves 
of  the  selected  fuse  unit  and  the  sec¬ 
ondary  breaker-and- relay  after  both 
curves  have  been  corrected  for  the  var¬ 
ious  factors  that  affect  coordination. 
(See  Fig.  G  below.)  Factors  for  correct¬ 
ing  relay  and  breaker  curves  are  ob¬ 
tained  from  relay  and  breaker  manu¬ 
facturers. 

The  factors  which  apply  to  the  fuse 
units  are  discussed  below.  They  are: 

•  Adjustment  for  Preloading 
(see  Fig.  E  above) 

•  Adjustment  for  Ambient  Temper¬ 
ature  (see  Fig.  F  above) 

•  Allowance  for  tbe  effect  of  cumu¬ 


are  required.  Coordination  will  be  ob¬ 
tained  where  the  total  clearing  time 
of  the  fuse  unit  0  is  equal  to  or  less 
than  the  tripping  time  0  of  the  line 
breaker  relay.  0  Indicates  margin. 
Step  5:  Check  for  Short-Time  Emer¬ 
gency  Overload  Operation. 

These  curves  (Fig.  I)  show  the  ability 
of  an  SMD  Fu.se  Unit  to  carry  emer¬ 
gency  overloads  after  carrying  rated 
load.  This  overload  situation  arises, 
for  example,  when  one  transformer  on 
a  duplex  substation  is  out  of  service 
for  repairs  or  maintenance,  putting 
tbe  entire  load  on  the  other  transform¬ 
er  and  its  fuses.  The  curves  are  based 
on  an  ambient  of  SO'C  and  represent 
the  maximum  nonrepetitive  overload 
(in  per  cent  of  ampere  rating)  that  an 
SMD  Fuse  Unit  can  carry  for  a  given 
time  without  impairing  its  ability  to 
perform  pro|)erly.  For  each  degree 
above  or  below  30°C,  the  capability 
may  be  adjusted  0.3  per  cent. 

•  •  •  • 

The  above  case  study  is  a  brief  sum¬ 
mary  of  a  fusing  problem  solved  by 
using  the  complete  12-page  Data  Bul¬ 
letin  262  entitl^,“Sele<ding  SMD  Fuse 
Units,”  published  by  S*C  Electric 
Company.  Tbis  bulletin  with  8  Time- 
Current  Characteristic  Curves  and  a 
comprehensive  text  on  coordination  is 
yours  for  the  asking. 

S&C  Electric  Company,  4425  Ravens- 
wood  Avenue,  Chicago  40,  Ill.  In  Can¬ 
ada:  S&C  Electric  Canada,  Ltd.,  8 
Vansco  Road,  Toronto,  Ontario. 

S&C  ELECTRIC  COMPANY 


lative  heating  and  cooling  of  the 
fuse  element  during  successive 
breaker  operations  (heating  while 
short-circuit  current  flows,  then 
cooling  between  breaker  ojjera- 
tions).  Where  the  open-circuit 
time  interval  is  less  than  sec¬ 
ond,  no  allowance  for  c<K>ling  of 
the  element  is  ni*cessary;  where 
the  interval  is  2  seconds  or  more 
(as  it  is  in  this  case),  the  element 
will  cool  to  a  degree  where  cumu¬ 
lative  heating  neerl  not  be  consid¬ 
ered.  (For  internals  between  Vi 
and  2  seconds,  the  full  details  on 
cooling  time  allowances  are  found 
in  Data  Bulletin  262.) 

In  this  particular  fusing  problem,  coor¬ 
dination  with  the  secondary  breaker- 
and-relav  bas  been  obtained  by  tbe 
Precise  Method,  since,  in  Fig.  G,  tbe 
time  0  on  the  corrected  fuse  curve 
is  greater  than  the  total  relay-breaker 
time  0  for  this  current  level.  This 
difference  is  indicated  by  0.  Were 
this  not  the  case,  using  a  Standard 
Speed  Fuse  unit,  then  a  recheck  would 
be  made,  using  a  fuse  unit  of  tbe  same 
ampere  rating  but  Slow  Speed.  Do  tbis 
rather  than  going  to  a  higher  ampere 
rating,  since  a  higher  rat^  fuse  unit 
offers  less  protection  to  the  transform¬ 
er.  If  the  Slow  Speed  does  not  coordi¬ 
nate  satisfactorily,  then  recheck,  using 
the  next  higher  ampere  rating  in  the 
Standard  Speed. 

Primary  Faults,  Figure  H. 

For  both  Rule-of-Thumb  and  Precise 
Coordination  Methods  the  same  prac¬ 
tice  is  used.  No  adjustments  or  margins 


(CurrtfiK  ore  referred 
to  prrmory  voHogeJ 
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LOAD  CUFKNT  IN  PERCENT  OP  FUSE  UNIT  AMPERE  RATING 
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It’s  New!  Installs  quicker... easier 


PATENT  APPLIED  FOR 


CAT.  NO.  4B4A 


It's  here ...  a  heavy  duty  one-piece  4-bolt 
connector  with  all  the  electrical  and 
mechanical  advantages  of  a  U-bolt  con¬ 
nector.  . .  yet  much  easier  to  install. 


Unscrew  the  two  free  bolts  contoined  with  Insert  top  wire.  Tighten  and  you  hove  the  utfimot# 

neoprene  washers  ond  hong  over  main.  in  o  good  connection. 

Avot/oU*  through  oloetrical  wholotalor*  ovorywhoro 

JASPER  BLACKBURN  CORPORATION 

1525  WOODSON  RD.,  ST.  LOUIS  14,  MO.,  WYdewn  3-9430 


No  bothersome  nuts,  washers, 
housings,  spacer  to  take  apart  and 
assemble.  Just  three  quick,  easy 
steps  and  installation  is  completed. 


Housings  are  of  non-copper-bearing 
aluminum  alloy.  Spacer  of  soft  aluminum 
pig  protects  conductor,  aids  conductivity. 
Spacer  treated  with  heavy  coating  of 
oxide  inhibiting  compound.  Hardware  is 
high  strength  aluminum  alloy  completely 
alumilited  to  prevent  seizing. 


WIDE  RANGE.. 

Accommodates  conductors— 2/0  to  397.5 
ACSR-3/0  to  477  MCM 


HERE'S  HOW  EASY  THE  NEW  4-BOLT  CONNECTOR  IS  TO  INSTALL 


ONE-PECE  CONNECTOR 


12kv  giant  goes  undar.  San  Diego  Gat  8>  Electric  installed  this  3,900-foot 
submarine  coble  across  Son  Diego  Bay  in  a  fast  and  trouble-free  operation.  The 
new  12lcv,  3/c,  500,000  CM  cable  it  4'/i  inches  in  diameter  with  Okolite  rubber 
Insulation,  copper  shielding  topes  and  steel  armor. 


Cable  laying  time:  half  an  hoUr  flat! 
Okolife  used  for  pre-tested  dependability 


The  problem  was  to  obtain  maximum 
dependability  in  the  new  submarine 
cable  laid  under  San  Diego  Bay  to 
handle  increased  power  needs  in  the 
busy  Coronado  area.  In  submarine 
cable,  of  course,  dependability  is 
doubly  important  with  the  rough 
service  cable  gets  and  the  complicated 
and  expensive  operation  required  to 
lay  a  cable  or  remove  it  in  case  of 
trouble. 

To  insure  this  dependability,  engi¬ 
neers  from  San  Diego  Gas  and  Electric 
chose  pre-tested  Okolite-insulated 
cable  . . .  and  took  advantage  of  three 
sound  standards  for  evaluating  antici¬ 
pated  cable  service: 


1.  Time  —  High-voltage  Okolite- 
insulated  cables  have  a  service  record 
of  more  than  30  years  ...  on  land  os 
well  os  in  tough,  underwater  services, 
where  a  case  of  trouble  can  run  into 
thousands  of  dollars. 

2.  Engineering — Okonite  engineers' 
know-how  pays  off  in  every  stage  of 
cable  purchase  and  installation:  from 
designing  the  best  construction  possible 
to  speeding  installation,  as  in  San 
Diego’s  case,  with  Okonite-designed 
reel  frames,  lifting  beams  and  other 
cable-handling  equipment. 

3.  Inch-by-Inch  Inspection — Okonite 
now  provides  built-in  life  insurance 
for  every  strip-insulated,  high-voltage 
cable  through  the  use  of  its  exclusive 


development,  the  "Gooding  Test  Train.” 
This  electronic  testing  equipment,  which 
scans  every  inch  of  the  cable,  can  pick 
out  the  most  minute  imperfection— im¬ 
possible  to  detect  by  any  standard 
test  method — that  might  shorten  cable 
life  after  it's  placed  In  service. 

These  are  three  good  reasons  for  you 
to  specify  Okolite  for  your  vital  high- 
voltage  circuits.  Whatever  your  cable 
needs,  when  you  talk  to  Okonite,  you 
get  unprejudiced  recommendations 
because  Okonite,  and  on/y  Okonite, 
makes  cable  by  all  four  insulating 
methods:  strip  .  .  .  dip  .  .  .  extrusion 
. . .  taping.  TTie  Okonite  Company, 
Passaic,  New  Jersey. 
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Westinghouse  network  protectors 
give  you  more  capacity 

Class  “H”  insulation  extends  protector  ratings . . . 
another  “Plowback  of  Earnings”  bonus 


Now,  another  improvement  from  Westinghouse  research  to  help  smooth 
over  network  system  growing  pains.  Westinghouse  Network  Protectors  have 
always  provided  a  margin  between  maximum  current  rating  of  protectors 
and  full-load  current  rating  of  network  transformers.  The  addition  of 
Class  “H”  insulation  to  protector  relays  and  current  transformers  allows 
continuous  operation  at  higher  currents  within  temperature  limits 
of  the  insulation. 

Other  exclusive  features  of  Westinghouse  Protectors  contribute  to  simplicity 
and  flexibility  in  .system  planning  and  operation.  They  now  provide  more  ca¬ 
pacity  in  the  same  space  and  reduce  maintenance  time  and  costs  to  a  record  low. 
Design  and  expand  with  Westinghouse  Protectors  —  for  the  ability  to 
handle  present  loads  and  the  flexibility  for  future  needs.  Why  not  get  all  the 
facts?  Contact  your  Westinghouse  representative  now  or  write  to: 
Westinghouse  Electric  Corporation,  P.O.  Box  868,  Pittsburgh  30,  Pennsylvania. 


you  CAN  Bi  SURE  ...IF  it's 

westinghouse 


Standard  Network  Transformer  Ratings  vs  Standard  Protector  Ratings  at  216 
Volts  (protector  ratings  shown  with  and  witiwat  Class  "H"  insulation). 
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NETWORK  PROTECTOR  RATINGS  WITH  CLASS  "H"  INSULATION 


500  KVA 


600  KVA 


'  1600  1750 

AMPERES  AMPS 


2000  2250 

AMPERES  AMPS 


PERCENT  OF  NETWORK  TRANSFORMER  CAPACITY 


STANDARD  CAPACITY 

NETWORK  WITH 
PROTECTOR  CLASS  "H" 
RATINGS  INSULATION 


•  AVAILABLE  AS  OILTIGHT- 
FOR  CAVITY  MOUNTING 

•  EASY  TO  MOUNT 

•  EASIER  TO  WIRE 

•  INSTANT  CHANGEOVER 
FROM  MAINTAINED  TO 
MOMENTARY  CONTACTS 


ALLEN -BRADLEY 


AlUn  Bradhy  Co.,  131*  S.  SocoimI  St.,  Milwawlioo  4,  WU^ 
In  Conodo— AWnn  lro4loy  Comido  Ltd.,  OoM,  Ont. 


....  .  ^ 


front  wiring 


'I'his  all-new  AII*‘n-Hra«ll«‘V  n'versinj;  <lruiii  swit<’h  was  (l«*si<;n«‘(l 
to  keep  |)a«'e  with  the  meehanieal  heauty  (lesigned  into  so  many 
of  the  modern  maehine  tends. 

The  Rulletin  .‘i.'iO  reversing  switedi  is  equivalent  to  a  three- 
|M)le,  «louhl<‘  tlirow  switeh  .  .  .  and  ean  h<‘  useel  with  d-e  motors; 
or  single  phase.  tw«)  phase,  or  thn-e*  phase  a-e  motors. 

Investigate  tin*  Ihdietin  .TiO  .  .  .  th«‘  new  leader  <ef  its  «  lass  .  .  . 
in  ap[>«‘aran<'e.  ease  of  installation,  and  o|H-rating  lif<‘.  An  Alhui- 
Hradley  (fualitv  swite  h  ...  in  ever\  sense*  e»f  the  weerel,  Seiiel  fe>r 
deseri|)tive  hulle-tin. 

ALLEN -BRADLEY 

(V 

MOTOR  CONTROL 

Allen-Bradley  Co.,  1316  S.  Second  St.,  Milwaukee  4,  Wit. 

6-S8-MR  In  Canada — Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 


A  new  "quality"  standard 
for  small  REVERSING 


DRUM  SWITCHES 

A-Bl 


NEW  OILTIGHT  COVER  PLATE 
FOR  CAVITY  MOUNTING 


4 


Bulletin  350  Reversing  Switch 
can  be  furnished  with  oiltight  cover 
plate  with  rubber  gasket  seal  for 
cavity  mounting  in  a  machine  bate. 


BUL  350 


firt  • 


(HU* 
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THE  PEACEFUL  ATOM 

•  ••can  propel  a  ship  one  year  without  refueling 


New  Study  Shows 
Nuclear  Power  May  Be 
Practical  and  Economic 
for  Merchant  Ships 

Some  gray  dawn  in  the  early  1960’s  a 
heavily  laden  supertanker  will  shoulder 
her  way  through  the  steep  Atlantic 
swells  to  a  landfall  in  Delaware  Bay. 
She'll  be  homeward  bound  for  Philadel- 


are  on  their  way  up,  w  ith  steadily  rising 
fuel  prices  seen  from  now  on-whereas 
the  cost  trend  for  the  OMR  is  down¬ 
ward,  as  nuclear  tcchnologv  is  im¬ 
proved.  An  OMR  tanker  has  greater 
cargo  capacity  because  its  fuel  takes  up 
little  space.  And  it  needs  refueling  less 
than  once  a  year. 

Bigger  payloads,  longer  hauls,  faster 
turn-arounds-this  is  the  new  pattern  of 
operation.  Shiptwners  can  begin  plans 
right  now,  for  the  Organic  Moderated 
Reactor  promises  to  put  the  atomic  mer- 


Another  OMR  power  station  is  planned 
for  a  Latin  American  country. 


First  OMR  now  in  operation 

All  this  stems  from  the  results  being 
achieved  with  the  Organic  Moderated 
Reactor  Experiment,  conducted  by 
Atomics  International  for  the  Atomic 
Energy  Commission.  The  Organic  Mod¬ 
erated  Reactor  Experiment  is  being 
carried  on  at  the  A  EC's  National  Reac¬ 
tor  Testing  Station  in  Idaho  to  estab¬ 
lish  the  basic  engineering  data  for  this 


For  Ships  Like  This  . . . 


No  more  dependent  on  thousonds 
of  tons  of  poylood-steoling  fuel  oil, 
tomorrow's  ships  will  range  world¬ 
wide  trade  routes  without  refueling. 


ATOMICS  INTERNATIONAL 

A  DIVISION  OF  NORTH  AMERICAN  AVIATION.  INC. 

PIONEERS  IN  THE  CREATIVE  USE  OF  THE  ATOM 


phia.  19  days  out  of  Kuwait  w  ith  nearly 
40,000  tons  of  oil. 

In  the  last  twelve  months  she  will 
have  made  eight  trips  to  the  Persian 
Gulf  hand  running.  Now  at  last  she  is 
due  for  her  annual  refit... anJ  her 
anntdal  refueling. 


Competitive  at  sea 

A  nuclear  power  plant  for  a  ship  of  this 
type  was  the  subject  of  a  study  recently 
completed  by  Atomics  International 
for  the  Maritime  Reactors  Branch  of 
the  Atomic  Energy  Commission.  Costs 
of  building  and  operating  a  vessel 
powered  by  an  Organic  .Moderated 
Reactor  were  compared  with  those  for 
an  oil-burning  ship  — a  typical  modern 
supertanker  of  some  38,000  dead¬ 
weight  tons. 

Total  costs  for  the  OMR  tanker, 
depreciated  over  20  years,  were  only 
moderately  higher  than  for  today's  con¬ 
ventional  ship.  But  costs  for  oil-burners 


. . .  Atomic  Engines  Like  This 

Al's  Dr.  A.  B.  Martin  shows  on  this  OMR  tanker  model  how  the  compact  power 
plant  will  free  thousands  of  cubic  feet  of  fuel  space  for  revenue-producing  cargo. 


chant  ship  on  a  sound  commercial  basis. 

Versatile  on  land 

The  same  features  that  make  the  OMR 
applicable  for  seagoing  use  are  also  in 
its  favor  for  central  power  stations 
ashore.  The  basic  simplicity  and  safety 
of  this  system  point  to  economic 
nuclear  electricity  for  many  areas  of 
the  world  today. 

Plans  are  already  underway  to  build 
an  OMR  plant  in  Piqua.  Ohio,  which 
will  increase  the  city's  electrical  gen¬ 
erating  capacity  by  12.500  kilowatts. 


type  plant.  Atomics  International  is  also 
operating  the  .Sodium  Reactor  Experi¬ 
ment,  a  nuclear  power  project  for  the 
A  EC.  Another  power  reactor  concept, 
the  .Advanced  Epithermal  Thorium 
Reactor,  is  under  study  for  the  South¬ 
west  Atomic  Energy  Associates.  Al 
research  reactors  are  now  operating  in 
Japan,  Germ.iny.  Denmark,  and  the 
United  States.  Another  is  being  built 
lor  Italy.  .Aiomics  International. 
P.O.  Box  309.  Canoga  Park.  Calif. 
Cable  address:  ATOMICS. 


Electrically,  Mechanically. . .  POLE  STAR 


Abofe:  Set'tions  of  Pole  Star  hifth  voltage  coils  are  wound  on 
pre<-ise  molds  to  assure  uniform  dimertsions.  Maintenance  of 
pro|jer  tension  on  the  wire,  plus  the  use  of  thin  layer  insulation, 
produces  coil  sections  that  are  completely  firm,  without 
“sponginess.” 


Below:  High  voltage  coil  sections  are  snugly  fitted  over  the 
layer-wound  low  voltage  coil.  A  free  flow  of  oil  for  cooling  is 
assure<l  by  the  liberal  use  of  spacers— Ijetween  the  high  voltage 
sections  as  well  as  between  the  high  and  low  voltage  coils. 


Pole  Star  reliability  is  available  throughout  the  entire 
range  of  EEI-NEMA  distribution  transformer  ratings: 
through  500  kva,  through  67,000  volts,  single  phase.  The 
pictured  installation  of  75-kva  units  steps  down  a  high 
voltage  of  34,400  volts  to  240/480  volts. 


To  obtain  uniform  distribution  of  voltage  stresses  through 
out  the  winding  is  one  of  the  principal  reasons  for  using 
sectional  high  voltage  coils  in  Pole  Star  distribution  trans 
formers  rater!  34.5  kv  and  higher.  In  addition  to  providing 
this  basic  advantage— which  results  in  high  resistance  t«> 
lightning  and  other  voltage  surges  of  impulse  magnitude 
—  Pole  Star  s«*ctional  coils  feature  several  Pennsylvania 
Transformer  rlevelopments  that  play  an  im|X)rtant  part 
in  th<*  sustained  perjormance  of  Pole  Stars  under  the  most 
rigorous  conditions. 


Pole  Star  Bonding  Process 
Provides  Exceptional  Strength 

Like  all  Pole  Star  coils,  high  voltage  sections  are  wounri 
on  prwise  molds  to  assure  uniform  dimensions.  By  care¬ 
fully  maintaining  pro|)er  tension  on  the  wire  during  the 
winding  process,  and  by  taking  full  advantage  of  the 
thinner  layer  insulation  made  |M>ssible  by  the  Pole  Star 
design,  Pennsylvania  Transformer  craftsmen  produce  coil 
sections  that  are  completely  firm,  with  no  “s|K>ngines.s." 

After  high  voltage  sections  are  snugly  fitted  over  the 
layer-wound  low  voltage  windings,  the  completed  coil 
undergc)es  a  curing  and  drying  cycle  that  firmly  bonds 
each  turn  of  wire  to  the  adjacent  insulation,  by  first 
softening  and  then  |K)lymeri7.ing  a  siKH'ial  adhesive  with 
which  the  kraft  layer  insulation  is  pre-c<jated.  This  pro- 
c»*dure  produces  a  coil  with  exceptional  resi.stance  to  short 
circuit  .  .  .  and  also  assures  high  electrical  strength  by 
retaining  the  pliability  of  insulation  and  |M‘rmitting  the 
|H‘netration  of  oil  throughout  the  coil. 


Crepe  lnsulatir>g  Collars 
Give  Extra  Margin  of  Protection 

A  primary  reason  for  the  compactness  of  Pole  Star 
high  voltage  sectional  coils— and  for  the  space-saving, 
weight  saving  transformers  they  make  |)ossible— is  the 
efficient  use  of  the  best  available  insulating  materials.  For 
example,  the  cre|K*  paiK>r  used  with  kraft  insulation  is 
folded  over  at  the  ends  of  the  coil.  This  creates  an  insulat 
ing  "r-ollar"  that  achieves  maximum  electrical  strength 
without  adding  unnecessarily  to  coil  size.  The  additional 
puncture  strength  and  cr«*e|)age  path  this  collar  provides 
help  create  an  impulse  strength  that  liberally  exi-eeds 
ASA-NEMA  standard  impulse  levels. 

These  features  and  advantages  all  add  up  to  tbe  rugged- 
ness  that  is  needed  for  high  voltage  distribution  trans¬ 
former  installations.  For  more  Pole  Star 
facts— or  for  a  quotation  on  s|)ecific  units  |TW3tTinF2fl 
—contact  Pennsylvania  Transformer  Di-  lyAnjMlMH 
vision,  McGraw-Edison  Company, 


'I'he  internal  ruggedness  of  high  voltage  Pole  Stars  is 
achieved  by  combining  sectional  coils  with  other  outstand¬ 
ing  features.  The  core-and-coil  assembly  is  supported  by  a 
sturdy,  pressed  steel,  angle-and-channel  frame.  Maple  braces 
above  and  below  the  coil  give  added  protection  against 
IKissible  short  circuit  forces.  High  voltage  leads  are  insulated 
in  pressboard  tubing  and  held  firmly  in  position  by  supports 
that  are  an  integral  part  of  the  coil. 


II 

this  picture  shows  why  .  .  . 

Anaconda’s  Duralox  Cable 
cuts  installation  costs 
JjQH  for  Eiectric  Utilities 


Duralox  needs  no  conduit— saves  time,  money, 
man  power  .  .  .  provides  greater  safety! 


Duralox*  is  enclosed  in  its  owii  durable,  yet 
flexible  metal  armor.  Thus,  it  can  lx?  installed 
without  c“onduit— in  long  runs  over  and  around 
obstructions,  in  racks,  indoors  or  out.  For  one 
midwest  utility  this  meant  a  sa\  ings  of  $5.(X) 


per  foot— over  the  cost  of  installing  ordinary 
cable  with  rigid  conduit! 

Duralox  is  so  flexible  that  additional  flexible 
connections  are  not  needed  at  motors.  Dura¬ 
lox  is  easily  mo\ed— allowing  for  changes  in 


design  diiring  construetion  or  service,  and 
facilitating  repair  work  on  other  apparatus. 

Because  cables  are  alw'ays  shielded,  Duralox 
means  greater  safety. 

And  Duralox’s  lower  reactance  in  higher 
voltages— from  the  close  spacing  of  conduc¬ 
tors— results  in  reduced  voltage  drop  and 
more  efficient  power  distribution.  Anaconda 
Duralox  Cable  is  available  in  all  popular  sizes 
and  voltages— copper  or  aluminum  conductors 
with  paper,  mbber,  plastic  or  varnished-cloth 
insidation.  Anaconda  Duralox  is  also  available 
for  control  circuits. 

Why  not  talk  to  the  Man  from  Anaconda 
alx)ut  Duralox  for  your  utility  operation.  See 
Anaconda  in  your  telephone  directory',  in  most 
principal  cities. 


BULLETIN  DMS606  On  Anaconda  Dura¬ 
lox  is  vours  for  the  asking.  Write: 
Anaconda  Wire  &  Cable  Company, 
25  Broadway,  New  York  4,  N.  Y. 

•fu*  i  .s.  p«t.  Off  SKw: 


^  OUTSIDE  RUNS  of  weather-resistant  Duralox  are  sup¬ 
ported  b\’  simple  extensions  of  racks.  Since  Duralox 
can  lx*  used  inside  or  out,  number  of  joints  is  kept  to 
a  minimum. 


EiniNG  NEATLY  AROUND  OBSTRUCTIONS,  .\naconda 
^  Duralox  C^able  meant  easy  installation  in 
utilitv’s  generating  station. 


FASTEST  WESHRN  SERVICE  -  .\t  Orange,  California,  Ana¬ 
conda’s  e.xpanded,  modernized  mill  fabricates  and  stocks 
copper  and  aluminum  wire  and  cable  for  every  type  of 
appliciition.  Anaconda  assures  the  fastest  possible  service 
<in  all  West  Coast  nc'eds.  See  Anaconda  Sales  Offices: 
Los  .\ngeles,  San  Francisco,  Seattle,  Denver.  ssao? 


SEE  THE  MAN  FROM 


9 AnacondA 


FOR  DURALOX  POWER  &  CONTROL  CABLE 


any 

hook  stick 

operation 
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ELECTRICAL 

BOOKS 


KiKiKiim  4M>  613 

6\9,  hy  J.  .Krii’lon,  PhiloMifihiral  library, 

SIO. 

I  his  iMMik  starts  with  a  study  of  (iirrctii 
elertiicity  apart  front  two  introdurtois 
(hapters  on  clectrostatirs  and  magnetism. 
This  ortlcr  of  trcatniciit  leads  to  a  moit- 
halanccd  and  interestiiii'  ap|itoarh  tt»  the 
suitjett  without  niakinj'  any  sacrifice  in  the 
lot'ical  deycloDment.  Many  funda«nenial  hut 
often  ahstratt  tonrepts  that  are  met  within 
a  study  of  elettritity  are  fulls  explained 


NsltOVSt  ttUtKU.SI  (.out  ff  SXUHlKIk. 
9t/i  rdilion,  650  rti/^xH.  rrrisrd  h\ 

C.harlfs  /..  Smith,  Mrdrau'  llill  llonit  C.i>., 


Arthur  Ahitott's  statidarti  handliook  is 
brought  forth  in  its  ninth  edition  to  ton- 
form  to  the  1956  etiition  of  the  National 
F.lectrical  (axle.  It  was  resised  by  the  late 
Charles  I..  Smith,  the  secretary  of  the  Na¬ 
tional  Fire  Protection  .Xssn.,  an<l  is  s|>on' 
sored  by  the  latter.  It  reflects  the  almrwt 
200  changes  made  in  the  1956  co<le;  it  fol- 
losvs  the  exact  numltering  system  used  in 
the  ccxle,  gising  explanations  and  illustr.i 
tions  to  explain  what  these  rules  mean. 


INTERCHANGEAtlE  DOORS 
provida  o  qtticli  aosy  maani 
of  converting  Typa  E  Cutouts 
to  a  highar  intarrupting  rating 
or  to  o  disconnect.  Eocli  hous¬ 
ing  will  occomatodote  three 
different  door  assemblies. 


NEW  CHANCE 
10,000  AMP  CUTOUT 


IxtKot)!  r  ttox  to  File  IKK, SI.  Fst.ixtne- 
INC..  166  flairs,  6x9.  b\  dem^r  I'.  Mtir/Irr, 
Mcdrau  -llill  Hook  Co.,  S7..50. 

1  his  lM)ok  presents  the  fundamental 
principles  of  electric  and  magnetic  circuits 
and  fields.  I  he  material  is  arranged  so  that 
the  first  eight  chapters  include  the  necessaiy 
topics  for  a  one  ■  semester  course  and  the 
remaining  chapters  are  suitable  for  a  sub- 
seepient  course  or  as  reference  mateiial.  In 
this  third  edition  the  order  of  (nesentation 
has  iK’en  changed  to  conform  yyith  the  sug¬ 
gestions  of  users  of  precious  editions.  Ney\ 
material  includes:  tctrcxles.  pc*nttxles.  cath- 
(xle-ray  tulx?s.  photix’lectric  tulx*s.  transis¬ 
tors.  magiuiic  ampIMiers  and  magnet rostric- 
lion. 


new  ease  of  operation... interchangeable 
ratings... resiliency  to  resist  shock 

These  new  porcelain  enclosed  cutouts  cover  the 
VH  complete  range  of  NEMA  ratings  in  30  and  100 
HH  amp  cutouts,  and  100  and  200  amp  disconnects. 
|Ub  Rated  5.2  and  7.8  KV,  they  have  interrupting 
capacities  from  2,000  to  10,000  amps. 

Special  socket  inside  the  door  permits  doors  to  be 
completely  installed  and  removed  from  any  angle 
or  position  with  a  standard  hook  stick— an  impor- 
^  tant  feature  to  operating  men. 

xhe  "E"  Cutout  can  be  used  as  a  flag  indicating 
R,^80°  cutout  with  the  built-in  drop-down  flag  that  signals 

^  an  outage,  or  as  a  full  180°  dropout  cutout  that 

DROPOUT  permits  easy  removal  of  door  with  a  hcxik  stick. 


Ifyxu.  f  I  rr  iKicyi.  f  xi.ixm  kixi..  51(1  pagr\, 
6x9.  h\  h.  Utzgeriilil  amt  l>ai-id  /•.  //ig- 
•.zinhotham,  Stcdrau'-lldl  Hook  t.n.,  Sl.iiO. 


Sirexsilig  the  scientilic.  analytiial  and 
physical  backgrounil  ol  nitxleiti  ricdiical 
fiiginccring.  this  text  iccogni/es  the  im 
portance  of  elcclionics.  mt-aMiirmeuls  and 
(ontrol  in  all  bramhes  of  engineering.  It 
oresenis  an  iniegraietl  and  comprehensive 
intrixliution  to  these  fields  as  well  as  ihe 
(xiyver  and  maihineiy  Helds.  I  his  is  the 
second  edition,  and  new  (oiue|>is  ate  iniio 
diiceil  in  a  more  giadu:d  mannei  with 
fuller  explanations. 


The  use  of  epoxy  resin  mountings  gives  ^  , 

strength  and  resiliency  to  contacts,  terminals, 
trunnion,  and  mounting  hanger.  A  floating  \  1 

hinge  pin  and  mounting  of  the  door  y  / 

assembly  on  a  resilient  trunnion  gives  full  / 
proteaion  against  door  breakage.  y 

Ribbed  housing  provides  high 
dielectric  strength.  / 

A.  B.  CHANCE  CO. 

Oonoral  Offices:  Centralla,  Mo.  ^ 
(A.  B.  Chance  Company  of  Canada.  Ltd.,  Toronto) 
citse-7 


l*Ryf:llt:yi,  Fl.rt.iKlcyi  Wikix).,  602  pog' ' 
6x9.  by  //.  />.  Hicbtrr,  .Mrdrau  Hill  Hook 
Co.,  S6.7.5. 

I  his  fifth  edition,  based  on  the  19.56 
National  F.lectrical  (axle,  has  practical 
meihcxls  of  electrical  yviring  explained  in 
plain,  easy  language  for  the  tnan  who  does 
the  work.  It  tells  hoyv  to  do  all  kinds  ol 
light  and  ixtyver  yviring  jobs  in  the  home, 
farm  and  factory  markets.  The  basic  prin- 
viples  Ix'bind  tbe  metbrxls  arc  explainer! 
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MFG.  CO.  INC. 


Watch  for  opening 
of  new  offices  in 
San  Francisco,  Portland, 
Phoenix,  and  Honolulu 


5859  Compton  Ave. 
Los  Angeles  1,  Calif. 
lUdlow  1-8231 


Cemmarcial  Outdoor  Surf  act 
Manual  Circuit  Clotino 


Cemmorcial  Flu*h 
Safety  Socket 


Recidential  Outdoor  Surface 
Pullout 


Comntorcial  Outdoor  Surface 
Manual  Circuit  Cloeing  Witli 
Fueable  Oiecennect 


THE  LINE  WITH  THE  GOLDEN  TOUCH 


Cemff»«rcial  Ovtdoof 
Swrf«<«  S«f«ty  Secktt 
Witli  ftaftabU  Dtftconn«<i 


i«8id«nti«l  Outdoor 
Surfoco 
Motor  Sockot 


Rofidontiol 
Motor  Trou9h 


A  COMPLETE  LINE  OF 
HEAVY  OUTY  METER  MOUNTING  OEVICES 


What  we  mean  by  The  Line  With  The  Golden  Touch 


We  are  showing  just  a  portion  of  our  200 
Amp  Line  here.  Write  for  free  literature. 


Roeidofitiol  Indoor  Sorfoco 
Motor  Sockot 


These  devices  were  designed  by  a  former 
electrical  contractor  with  these  ideals  in 
mind: 


•  Installability 

•  Quality 

•  Delivery  Service 

•  Complete  Line 

•  Good  Looks 


•  Fair  Play 
for  Jobbers  and 
Electrical  Contractors 


Contact  Your  Jobber 
Meter  Mounting  Devices  *  That's  All 
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A  JOINT  VENTURE 
THAT  LED  TO  A  NEW  DEVELOPMENT 

IN  SUBSTATION  CONSTRUCTION 

Double-Circuit  Integrated  Substation  .  .  .  An  efficient,  economical  means  of  serving 
outlying  areas,  developed  through  the  combined  efforts  of  Public  Service  Company  of 
Indiana,  Inc.,  and  Moloney  Electric  Company. 

The  recent  shipment  of  this  unit,  which  is  the  first  of  this  type  to  be  built,  is  the  climax  of 
many  design  conferences  between  representatives  of  the  two  companies. 

The  Double-Circuit  Integrated  Substation  is  an  outstanding  example  of  how  user  and 
manufacturer  may  work  together  to  develop  the  new  products  necessary  to  solve  the 
increasing-ly  difficult  problem  of  providing  economical  yet  dependable  service  to  the 
utilities’  customers. 

The  ability  and  the  facilities  of  Moloney  Electric  Company  stand  ready  to  assist  you  in 
the  solution  of  your  transformer  problems.  Mit.  t 


MOLONEY 


ELECTRIC 


COMPANY 


r.  Ill" 
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FACTORIES  AT  ST.  LOUIS  20,  MO.  AND  TORONTO.  ONT.,  CANADA 
SALES  OFFICES  IN  All  PRINCIPAL  CITIES 


«*vice  CO 


'NO, ANA,  ,Nc 

,no. 


Mr.  J.  M.  Hedges,  Consulting  Engi¬ 
neer,  Public  Service  Company  of 
Indiorto,  Inc.,  operating  one  of  the 
disconnect  switches,  while  Mr.  J.  J. 
Troinor,  Vice  President  In  Charge  of 
Engineering,  Public  Service  Company 
of  Indiana,  btc.,  discusses  features  of 
the  unit  with  Mr.  D.  E.  Spackler  of 
Moloney  Electric  Company. 


The  first  Double-Circuit 
Integrated  Substation  is 
rated:  3750  KVA,  High 
Voltage  67,000  Volts 
Delta,  Low  Voltage 
13,090Y/7560  Volts  with 
Load  Tap  Changing  Equip¬ 
ment  for  plus  or  minus  1 0% 
regulation. 


Manufacturtrs  of  Trantformtrs  for  Utilities,  Industry,  and  Electronic  Applications 
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ELECTRA’S 

HUSBAND 


Take  A  Tip . . 


rLEC/I  RA  swished  into  the  room. 
^  and  began  stripping  off  het 
gloves.  I  did  a  double  take  at  her 
outfit,  which  was  one  of  those  che¬ 
mise  contraptions  with  the  belt  line 
around  the  knees. 

“Get  that  silly  expression  off  your 
face,”  she  grinned,  “this  is  supposed 
to  be  very  chic.” 

“You  actually  didn’t  wear  that  out 
in  public,  did  you?” 

“I  most  certainly  did,  and  the  girls 
at  the  Garden  Club  were  green  with 
envy.” 

“i  can  see  where  they  might  be 
green,  all  right,”  I  retortetl.  “But 
what  I  can’t  understand  is  how  you 
so-calleil  mature,  intelligent  women 
allow  yourselves  to  be  dictated  to 
fashionwise  by  some  of  those  panty- 
waists  in  Paris  or  Rome  or  wherever 
else  it  is  they  dream  up  those  mon¬ 
strosities.” 

“Oh,  quit  raving,”  said  Plectra. 
“You  are  just  jealous  because  yf)u 
husbands  don’t  know  how  to  get 
women  to  follow  your  ideas.  Mix  up 
a  martini  for  us,  and  I’ll  tell  you  the 
secret.” 

As  I  measured  out  the  vermouth, 
Electra  continued,  half  seriously: 
“Over  here  in  the  gootl  old  IJ.  S. 
the  big  appeal  is  to  make  life  easier 
for  women;  over  in  Europe  they  con¬ 
centrate  more  on  making  us  easier 
on  the  eyes.  Here,  the  appeal  is  to 
our  laziness;  over  there,  it  is  to  our 
vanity— and  which  do  you  think  is 
the  most  popular  approach?” 

“11  you  think  that  outfit  does  any¬ 
thing  for  you,”  1  protested,  “I'll- ” 

“Now  I’ll  admit,"  Electra  inter¬ 
rupted,  “that  the  new  styles  some¬ 
times  get  way  out  in  left  field.  But 
they’re  still  stylish  and  you,  who 
pride  yourself  on  being  such  a  hot 
businc*ssman,  should  be  the  first  one 
to  admit  that  discarding  the  old  and 
adopting  the  new  is  goful  business.” 

“Well,  the  dress  designers,  manu¬ 
facturers  and  textile  people  do  have 
a  pretty  gcK)d  thing,”  1  admitted. 
“It  would  be  right  nice  for  the  in¬ 
dustry  if  we  could  get  you  house¬ 
wives  to  throw  out  all  your  appli¬ 
ance's  every  year  or  so  and  start  all 
over  again,  i  hate  to  think  what  it 


would  tlo  to  the  bankroll  though." 

“Well,”  said  Electra,  “it  might  not 
be  practical  to  throw  out  all  of  our 
appliances  perimlically,  but  it  seems 
to  me  that  you  men  should  be  smart 
enough  to  figure  out  some  way  to 
take  a  tip  from  the  couturiers  and 
get  some  style  changes  in  at  least 
part  of  your  sales  pitch.  .Say,  this 
martini  is  giving  me  an  idea.  1  think 
I  know'  one  W'ay  you  could  appeal 
to  our  style  consciousness.” 

“What’s  that?”  I  asked  suspicious¬ 
ly,  well  aware  that  Electra  could  ride 
an  idea  to  the  |>oint  of  exaspera¬ 
tion. 

“Well,  there’s  one  place  that  you 
could  work  for  style  changes  every 
year.”  Electra  was  being  smug.  “In 
fact,  the  electrical  imlustry  is  already 
doing  it  quite  successfully  in  many 
places.” 

“Elucidate,"  I  commanded.  “I  just 
don’t  know  what  you’re  referring 
to.” 

“All  right,  1  will.”  Electra  was 
beginning  to  wax  enthusiastic.  “How 
about  all  these  outdoor  Cdiristmas 
lighting  campaigns  that  make  a 
neighborhfM)d  so  much  more  attrac¬ 
tive  during  the  holiday  season? 
Wasn’t  the  idea  of  contests  for  the 
best  outd(K)r  Cihristmas  detorations 
started  out  here  in  the  W’est?  .\nd 
doesn’t  the  contest  make  families 
think  about  changing  their  decora¬ 
tions  each  year,  making  them  more 
elaborate  and  more  attractive?” 

“That’s  true,"  1  admitted,  “and 
it  does  make  the  neighborhoods 
more  attractive,  and  to  some  extent 
focuses  attention  on  the  electrical 
business.  Businc*sswise  it  represents 
the  sale  of  a  few  more  strings  ol 
(diristmas  tree  lights  and  some  extra 
kilowatt-hours.  But  we  need  some¬ 
thing  a  lot  bigger  than  that  to  really 
capitalize  •)!!  your  feminine  weak¬ 
ness  for  change.” 

“I’m  coming  to  that.  What  would 
happen  if  you  got  the  same  kind 
of  response  with  garden  lighting  con¬ 
tests  all  cner  the  West  that  you  do 
with  the  Christmas  lighting  contests? 
W’e  women  are  about  as  proud  ol 
our  gardens  as  we  are  of  our  figures. 
It  seems  to  me  that  the  electrical 


industry  could  make  a  very  strong 
appeal  to  the  women  if  it  would  get 
us  thinking  on  how  we  could  make 
our  gardens  the  ‘talk  of  the  town.’ 
It  should  appeal  to  your  commercial 
instincts  too,  because  garden  light 
ing  lasts  all  summer  and  well  into 
the  fall.” 

“1  here’s  another  angle  to  it,  um)! 

I  sup|K)se  you  would  have  to  get  a 
contractor  to  put  in  some  permanent 
outlets  around  the  yard  and  ntaybe 
even  some  of  those  special  lights. 
But  think  how  easy  it  would  be  to 
use  the  same  things  at  Christmas 
time. 

“I’m  beginning  to  think  that  a 
mcxlern  house  should  have  yard  out¬ 
lets  just  as  well  as  lots  of  them  in¬ 
side.  You  wouldn’t  always  want  to 
use  them  for  lighting.  Look  in  any 
of  the  home  magazines  and  you’ll 
see  more  and  more  electric  gadgets 
for  working  in  the  garden.  There’s 
an  electric  hoe,  sprayers  and  all  sorts 
of  gadgets  that  wouid  be  real  useful 
if  you  didn’t  have  to  run  miles  of 
cord. 

“You  know,  Elcxtra,  that’s  not  a 
bad  idea,”  I  conceded.  “There’s  some 
real  potential  there.  It  might  take 
quite  a  bit  of  doing  to  get  it  started, 
but  if  it  could  be  put  across  it  would 
make  a  very  nice  contribution  to 
better  living— electrically.  As  a  mat 
ter  of  fact.  I’ve  been  thinking  fot 
some  time  that  we  ought  to  do  some 
thing  along  those  lines  with  out 
garden.” 

“So  have  I,”  said  Electra.  “and 
there  was  t|uite  a  bit  of  discussion 
tcxlay  at  the  Garden  Cdub  about 
such  things.  It  seems  that  most 
people  just  don’t  know  how  to  start 
and  don’t  know  where  to  get  the 
things  that  make  up  a  garden  light¬ 
ing  installation.  Maybe  some  of  your 
big  associations  like  the  PCEA  and 
\ELP.-\  could  get  behind  a  program 
and  offer  some  prizes.  It’s  got  to  be 
done  on  a  big  scale  if  you're  going 
to  get  the  women  firecl  up  and  in 
competition  with  each  other.” 

“I  think  you  have  something 
there,”  I  admitted.  “.And  speaking  of 
competition,  that  dress  of  yours 
ought  to  win  some  sort  of  a  prize 
lor  an  extreme  in  fashion.” 

“See,  I  told  you  so,”  gloated  Elec 
tra,  “this  dress  has  served  its  pur¬ 
pose  because  it  made  you  notice 
me.  But  you  won’t  think  it’s  so 
I  tinny  when  you  get  the  bill.” 
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at  Allis-Chalmers 


ALLIS-CHALMERS 


re¬ 
start  with  advanced  research  and  development.  Set 
high  standards  in  design,  engineering  and  manufac¬ 
ture.  Work  with  only  the  best  materials  and  facilities. 
Crown  your  efforts  with  industry’s  most  rigid  quality 
control  program.  Give  these  ingredients  to  master- 
craftsmen.  This  is  what  Allis-Chalmers  does  to  build 
long  life  and  top  performance  into  a  transformer. 

At  Allis-Chalmers,  craftsmanship  penetrates  every 
operation — from  the  laboratory  to  the  shipping  plat¬ 
form.  It’s  your  assurance  of  always  getting  the  maxi- 
j  mum  transformer  value. 

j  For  the  complete  craftsmanship  story,  see  your 

i  Allis-Chalmers  representative  or  write  Allis-Chalmers, 

I  Power  Equipment  Division,  Milwaukee  1,  Wisconsin. 


^  ^  build 

long  life  and  outstanding 
performance  into 
Allis-Chalmers  distribution 
transformers 
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New  Alcoa  390-490  Series 
Extruded  Parallel-Groove 
Clamps  are  More  Compact, 
Easier  to  Apply 


COMPETITIVE  ALCOA 

CLAMP  CLAMP 


All  loose  parts  eliminated... 
reduced  bulk  gives  neater  appearance 


Now  you  can  get  the  benefits  of 
Alcoa’s  universal  groove  design 
previously  announced  for  heavy- 
duty  clamps.  Two  new  Alcoa 
single-bolt,  distribution  and  serv¬ 
ice-drop-type  extruded  clamps* 
accommodate  ACSR  and  stranded 

•Patent  applied  for 


aluminum  sizes  ^6  to  ^2  7/1 
(Catalog  490.0)  and  ^6  to  2/0 
(Catalog  396.6). 

Top  and  bottom  parts  of  the 
new  clamps  are  Alcoa*  Extrusions 
—made  strong,  solid  and  dense 
from  heat-treated  alloy.  Grooves 
are  specially  treated  and  coated 


REDUCED  BULK  in  Alcoa’s  new  390-490  series  clamps  makes 
them  easy  to  tape;  gives  a  neat,  more  compact  appearance  on 
the  line,  makes  them  easier  to  store  and  handle 
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to  provide  low-resistance  surfaces. 
All  parts  are  aluminum  to  equalize 
expansion,  eliminate  corrosion. 
The  new  extended  lip  prevents  cap 
from  turning  when  being  applied. 

Other  benefits  you  get  with 
these  economical  new  Alcoa 
clamps  are  easier  application  and 
handling.  Loo.se  parts  have  been 
eliminated.  These  clamps  can  be 
applied  “hot.”  Bolts  are  anodized 
to  reduce  thread  friction.  A  .sup¬ 
ply  of  the.se  clamps  on  your  trucks 
will  cover  most  distribution  ap¬ 
plications.  Simplified  ordering  and 


stocking,  and  fast  delivery,  also 
.save  you  money. 

When  you  specify  Alcoa  parallel- 
groove  clamps,  you  also  buy  the 
experience  gained  during  a  quar¬ 
ter  of  a  century  of  manufacturing 
clamps  and  other  acces-sories  for 
aluminum  . . .  plus  years  of  exten¬ 
sive  laboratory  testing.  A.sk  your 
Alcoa  representative  to  show  you 
samples  of  these  clamps.  Call  him 
today  for  full  information,  or  write 
Aluminum  Company  of  America, 
2308-E  Alcoa  Building,  Pittsburgh 
19,  Pennsylvania. 
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A  Good  Swap 

Till"]  hi^h  cost  of  coniputinj^  machines 
and  the  scarcity  of  comituter  engi¬ 
neers  has  laid  the  foundation  for  a  new 
program  sponsored  by  the  American  In¬ 
stitute  of  Electrical  Engineers  wherein 
programs  for  electric  utility  engineering 
problems  can  be  exchanged.  Already  92 
electric  utilities  have  made  available  their 
punch  cards  or  magnetic  tapes  that  set 
forth  system  engineering  problems  in  dig¬ 
ital  computer  language. 

d'he  cost  of  i)rogramming  varies  but 
the  ])rogram  for  a  ])roblem  must  be 
“translated”  before  the  computer  works 
with  it. 

The  free  exchange  of  com])uter  prob¬ 
lems  would  benefit  all  fields  of  engineer¬ 
ing  immeasurably.  Here  is  a  new  area 
where  the  traditional  cooperation  be¬ 
tween  engineering  groups  can  pay  hand¬ 
some  dividends. 


What  Price  Education 

A  T  ()  I)  E  R  X  Paul  Reveres  are  riding 
throughout  the  countryside  warn¬ 
ing  the  i)oi)ulace  that  our  educational  in- 
s'itutions  have  become  second-rate  and 
i  capable  of  meeting  the  demands  of  the 
Npace  age.  The  air  is  full  of  charges  and 
countercharges,  recommendations,  sug¬ 
gestions  and  all  sorts  of  panaceas  calcu¬ 
lated  to  increase  the  quantity  and  quality 
of  college  graduates. 

Some  of  the  comments  about  the  end 
results  of  this  situation  may  be  valid  but 
our  colleges  and  universities  are  coming 
in  for  far  more  criticism  than  they  de¬ 
serve,  considering  the  fact  that,  for  years, 
they  have  not  had  a  status  much  greater 
than  that  of  i)oor  relations.  Eor  years  uni- 
\  ersity  chancellors  and  leading  educators 
have  spent  most  of  their  time  trying  to 
get  funds.  Eor  years  many  of  the  people 
on  the  staffs  of  these  same  universities 
have  been  drawing  ])ay  that  is  barely 


e(|ual  to  that  (jf  a  ^killed  craftsman.  Eor 
years,  it’s  been  a  continual  struggle  to 
stretch  budgets  to  get  the  modern  equip¬ 
ment  and  facilities  necessary  to  do  an 
aderpiate  educational  job. 

Xow  the  situation  is  api)roaching  that 
of  a  crisis.  Unless  some  real  brutal  screen¬ 
ing  measures  are  used,  the  i)recentage  of 
young  peoi)le  attending  college  is  going 
to  reach  astronomical  proportions.  Pres. 
Howard  R.  llowen  of  Cirinnell  College 
])oints  out  that  there  are  9,000,000  young 
])eoi)le  of  college  age  now  and  the  num- 
i)er  is  exjjccted  to  reach  14,000.000  by 
1970.  At  ])resent  alxtut  one-third  of  all 
young  i)eo])le  of  college  age  are  in  college 
as  against  15^  in  1940  and  in  1920. 
Unless  there  is  some  real  hard-headed 
business  thinking  abotit  the  i)roblem  of 
])roviding  adetpiate  plant  and  well-paid 
teachers,  there  is  a  good  i)Ossibility  that 
higher  education  in  the  U.  S.  will  become 
something  akin  to  a  di])loma  mill. 

C.  \V.  De  Kiewiet,  i)resident  of  the  Uni¬ 
versity  of  Rochester,  estimates  that  it 
will  take  api)roximately  $8  billion  to  ])ro- 
vide  the  new  space  needed  for  American 
higher  education  in  the  next  decade.  It’s 
going  to  take  another  big  chunk  of  money 
to  staff  these  new  facilities  with  com])e- 
tent,  i)ro])erly  ])aid  educators.  It  is  not  to 
be  ex])ected  that  the  educators  of  the 
country  can  jiroduce  funds  of  this  magri 
tilde.  They  will  not  be  forthcoming  un¬ 
less  the  i)eople  as  a  whole  and  business  in 
liarticular  cast  aside  the  veil  of  indiffer¬ 
ence  and  “let  Cieorge  ilo  it”  attitude  that 
have  permitted  the  situation  to  deterio¬ 
rate  to  its  present  state. 

The  country’s  educators  are  going  tc> 
need  a  lot  more  helj)  than  they  have  had 
in  the  jiast.  American  business  and  in¬ 
dustry  has  been  generous  in  granting  fel- 
lowshijis  and  scholarships.  In  the  main, 
these  only  aggravate  the  problem.  To 
legislators,  scholarships  or  cheap  tuition 
are  good  politics;  to  cor])orations  schol¬ 
arships  are  good  public  relations;  to  uni¬ 
versities,  without  help  for  classrooms  and 
faculties,  they  provide  an  ever-increasing 
burden. 


considering^  that  American  industry 
has  spent  some  $250  billion  in  new  plant 
in  the  past  decade,  the  10-year  educa¬ 
tional  rcMiuirements  for  new  i)lant  of  SS 
billion  do  not  seem  beyond  the  capabili¬ 
ties  of  a  country  as  rich,  as  large  and  as 
wasteful  as  ours.  If  this  country  wants 
a  first-class  educational  system  it’s  going 
to  have  to  look  upon  the  educational 
l)lant  and  its  staff  as  big  business  and 
ai)])ly  some  businesslike  methods  in  ar¬ 
ranging  to  finance  it.  The  time  for  com¬ 
placency  and  indifference  has  long  been 
past.  'Fhe  business  world  as  a  whole  must 
accei)t  the  challenge  and  assume  more  re¬ 
sponsibility  to  see  to  it  that  our  educators 
are  given  the  wherewithal  to  do  the  job 
that  must  be  done. 


Value  Received 

'  I  1 1 M  e.xcellence  of  the  recent  engineer- 
ing  and  oi)erating  committee  meet¬ 
ing  of  the  Pacific  Coast  Electrical  .\ssn. 
in  San  Francisco  eni])hasizes  the  need 
and  benefit  attained  from  such  gather¬ 
ings.  Apparently  there  was  much  that 
the  guidance  and  i)rogram  committees 
felt  needed  discussion,  d'he  900  engineers 
who  ])articipated  were  given  a  wide 
choice  of  subjects  on  which  to  concen¬ 
trate  their  attention  and  were  treated  to 
many  excellent  technical  ])a])crs  which 
showed  care  and  thought  in  their  prepa¬ 
ration  and  ])resentation. 

One  im])ression  that  might  be  gained 
from  the  i)rogram  is  the  fact  that  the 
variety,  imi)ortance  and  volume  of  the 
subject  matter  meriting  discussion  might 
have  exceeded  the  two  days  of  time  allo¬ 
cated  for  the  meeting.  As  many  as  eight 
l)arallel  sessions  made  it  difficult  for 
many  of  the  participants  to  choose  be¬ 
tween  the  three  or  four  in  which  they 
might  have  had  i)rimary  interest.  Un¬ 
doubtedly  the  frequency,  length  and 
methods  of  ])resentation  of  the  growing 
volume  of  ])ertinent  subject  matter  for 


the^e  meetings  is  a  matter  for  continu¬ 
ing  studv  bv  the  guidance  committee  of 
the  I’CEA.' 

With  the  growing  comi)lexity  of  elec¬ 
trical  systems,  meetings  of  this  type  take 
<*n  added  significance  and  importance, 
fhe  exchange  of  new  ideas  from  the 
forum,  the  informal  discussions  of  cur¬ 
rent  i)ractices  at  the  luncheon  table  and 
in  the  hospitality  rooms  and  the  camara¬ 
derie  of  becoming  better  acquainted  with 
one’s  contemporaries  in  the  engineering 
field,  all  contribute  to  the  very  real  values 
that  the  “wftrking”  sessions  of  our  in¬ 
dustry’s  associations  offer  to  those  who 
attend. 


T  A’  ITS  1957  annual  report,  the 
corporation  pointed  out  that  not 
onlp  is  personal  initiative  being 
jeopardized  but  also  the  "steep 
progressive  taxation"  of  indivia- 
uals  is  eliminating  a  major  source 
of  investment  capital  upon  which 
industrial  progress  depends.  "Ta.v- 
ing  the  more  skilled  and  the  more 
productive  at  ever  increasing  rates 
undermines  both  their  incentive 
and  abilitg  to  provide  the  venture 
capital  on  which  new  jobs  depend. 
...  In  a  .similar  manner  the  ta.r 
laws  are  penalizing  efficient  busi- 
ne.ss  enterprise.  .  .  For  each  dollar 
of  profit  for  dividends  or  reinvest¬ 
ment  at  present  ta.r  rates,  more 
than  one  dollar  must  be  paid  to 
the  government.  .  .  The  company 
that  operates  more  efficiently  pays 
a  higher  ta.r  per  unit  of  produc¬ 
tion  and  thus  in  effect  pays  a  pen¬ 
alty  for  being  more  efficient. 
Ta.res  levied  at  high  rates  against 
efficiency  cannot  help  but  impair 
that  efficiency  and  it  may  well  be 
time  to  ask  if  this  can  be  in  the 
public  interest."  —  F'rom  the  an¬ 
nual  report  of  the  United  States 
Steel  Corp. 


,L  •, 


Philadelphia,  March  10,  1958 


ladelpWa 


"Planning  Protection  for 
Tomorrow's  Systems" 


LAY 

waGR*** 


,r.d  *»y 

oi«  •** 


‘I”:*.....'""’: 

relay 

I  J  -"'‘"""  I ' 

I  ,„ws  syateres  ,  , 

I  IW'4  1 

1  Dap...Sy;aaa-’',^„M.a.  J®;:,,  , 

■  «'“  “j  anil  'a'>°'“'°''^„'oI  n'*  \  i 

■  (actunne  “"^.n.onsttat.on  ^  , 

“  Jrent  and  »«»'»'“»''  \ 

„  abnortna^  P«^' 

..  ^.^tect  any  ^yg^etn  and  \ 

^  DesigYiing ; 

nredaspecial^ 

electrical  en-  \ 

«  of  a  b'le^l 

n6  O'  „f\ 

„  mdUons  of 
a  bv  Vyow' 

ected  oy 

.  protected  oy 


at  G-E  ‘P*  Wl 

''"“tToV’o  proved.  ».• 

'^^'"^SricSrela 

of  about  tbY 

•  a’ electric  po 

““  ■mpoald’”." 

Electrrc 


With  the  trend  to  heavy  loading  of 
transmission  lines  and  the  growing  de¬ 
mand  for  increased  service  continuity, 
the  search  for  better  relaying  becomes 
vitally  important.  Conducted  as  a 
series  of  small  group  discussions,  these 
General  Electric  sponsored  engineering 
conferences  permit  an  interchange  of 
ideas,  experiences  and  opinions  on  relays, 
methods  and  practices.  Recognized  pro¬ 
tection  problems  in  various  power  sys¬ 
tem  areas  are  discussed,  and  conferees 
evaluate  piossible  solutions.  Sharing  the 
collective  contributions  of  knowledge 
between  utility  and  General  Electric 
relay  specialists  will  result  in  better 
protection  of  the  modern  power  system. 
General  Electric  Co. ,  Schenectady  5 ,  N.  Y. 
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With  the  contractor  on  the  team  .  .  . 

Adequate  Wiring  Can  Be  Sold 

0.  L  Jackson*  ,  VarscoTt  Electric  Co.  tr>c..  Los  Ar>Q*ie* 


the  (oiiiiaiioi  iiiii>i  tx'  the  ke> 
>alesnian  in  the  over-all  wirins  jno- 
grani.  He  is  the  ineinlxr  of  the  team 
who  reteives  the  largest  share  of  im¬ 
mediate  profit  Irenefit.  He  is  in  the 
|)Osition  of  havinf»  the  most  direct 
effect  on  the  prosjxtt. 

Lcxal  NEC;A  chapteis  can  do  a 
tremendous  job  in  seIlin^  more  con¬ 
tractors  on  taking  advanta^e  of  the 
benefits  of  .Adecjuate  \Virin>''s  Use- 
|X)wer  pro^am.  Almost  all  of  you  at 
one  time  or  another  have  Ix-en  con¬ 
fronted  with  the  “sell  down"  |Mrli- 
cies  of  tcx)  many  electrical  contrac¬ 
tors.  But  tcxlay  we  have  a  lai  Irettei 
chance  of  combatting  this  thinking 
at  the  customer  level.  Thanks  to  the 
advertising  programs  of  the  National 
Wiring  Bureau,  utilities,  manufac¬ 
turers  and  the  NEC.A.  many  moie 
customers  now  understand  that  thes 
must  find  out  what  “use”  they  will 
derive  from  a  contractors  wiring 
projxisal. 

■•Mmost  an\  succevslul  contractoi 
tan  testify  that  the  “sell  down”  ap¬ 
proach  eventually  has  its  day  of  reck¬ 
oning.  'The  man  whcj  thinks  along 
these  lines  always  seems  to  manage 
to  sell  down  his  own  profits. 

Examples  .4re  Best  .Approach 

The  bc*st  approach  when  con- 
Ironted  by  a  prosjrect  who  ex|x)ses  a 
comjXJtitor's  sell  clown  bid  is  to  have 
a  few  sjrecific  examples  ready. 

1.  Tell  the  customer  about  the 
lecently  built  apartment  house  hav¬ 
ing  rental  problems  bec  ause  the  own¬ 
er  couldn’t  “see”  the  extra  construc¬ 
tion  exjiense  for  wiring  suitable  foi 
supplying  rcxim  air  conditioners. 

2.  Tell  the  customer  in  actual  dol- 


•From  a  talk  Ixtorc;  the  Business  Develop 
ineni  Section  of  the  Pacific  C'.oast  F.lectrical 
\ssn  at  I.os  Angeles.  March  7.  19.58. 


lais  and  cents  how  iiiuch  it  will  ccr>l 
to  install  the  adecjuate  wiring  ovei 
and  abcne  what  it  would  have  cost 
originally. 

3.  Have  a  known  sjxcific  example 
of  one  of  the  mans  manufactut  ing 
plants  that  have  had  one,  two,  oi 
esen  more  increased  sc'icice  chaiges 
in  as  matiy  \eais  liecatisc-  the  con- 
tractoi  did  not.  oi  would  not.  tr\ 
to  sell  the  cttstomei  some  capacits 
for  the  futtne. 

1.  elite  some  cotmiieicial  oi  letail 
stole  that  has  lecenth  clone  a  |X>oi 
job  of  relighting,  similai  stores  that 


have  inixlein  lighting  ili  adec^uate 
ijuantits. 

.\ftei  one  <n  moie  of  these  exam 
pies  have  Ix-en  sj.)elled  out  verbally 
to  the  pros|xct,  try  for  the  clinches 
.Make  a  strong  pitch  for  him  to 
sjrend  an  hour  or  two  with  you  see 
ing  lor  himself  the  things  you  have 
Ix-en  describing.  Try  to  arrange  a 
casual  conversation  between  your 
pios|x'ci  and  the  building  owner 
who  has  alreach  paid  a  tidy  sum  for 
not  buying  an  adequate  job  origi¬ 
nally.  This  owner  can  prove  to  be 
\cjur  Ixst  salesman. 


Nortkern  Califernim  Electrical  Bnreaa 
presents-. 

THf 

„  VOtllM  ON  RESIDENTIAL  WMING 


A  t'.omplrtely  lotr|;ratrd  Salcv  Trainini;  Program.. 


Others  Say  The  Fornm  Works 
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Among  selling  aids  offered  the  contractor  are  salesmen  training  courses  sponsored  bs 
industry  groups.  Here  are  two  pages  from  folder  on  NCEB’s  Housepouer  Forum,  which 
included  conferences:  a  visual  sales  manual  and  booklets  to  lake  avsav  for  reference 
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Selling  tools  used  by  California  Electric 
include  a  brochure  ssith  impelling  coser  ... 


CALEWO'S  case  of  the 
une^oki^  doughnuts 


424  EIGHTH  AVENUE 
SAN  DIEGO  12,  CALIFORNIA 

,  cartoons  to  brighten  mailing  pieces  . . . 


Many  Thanks, 


COMn  ETE  ELECTRICac  ^ 

A7A  EIGHTH  AVENUE 
r*  keep  four  hme  biii'^ 

.  a  follocv-up  postcard  to  say  “thank  you” 


“No  Time  to  Fool  Around” 

The  most  common  complaint  from 
(onti  actors  who  arc  not  doing  the 
selling  they  should  is  that  they  don’t 
have  the  time  to  “1(K)1  around”  with 
such  promotional  itleas  and  still 
maintain  their  businesses.  I  would 
ask  these  men  to  stop  and  reason  a 
little. 

.Most  ol  us  in  the  contracting  busi¬ 
ness  are  cpiite  aware  of  hotirly  pay 
rates.  The  contractor  who  claims  he 
has  insufficient  time  for  a  selling 
job  may  not  realize  how  high  an 
liourly  rate  he  can  command.  Is  liis 
time  worth  SI 00  per  hcjur;  S200,  or 
even  more?  Well,  it's  all  up  to  him! 
The  hours  spent  being  a  vigorous 
salesman  will  prove  to  put  the  most 
dollars  in  his  jxKket.  flow  can  any 
contractor  be  too  busy  to  grab  these 
dollars? 

We  of  the  NEC.\  have  a  definite 
educational  job  to  perform.  The 
tcKtls  such  as  national  advertising 
and  power  lating  sheets  are  heie 
now  waiting  for  use. 

Our  contractors  must  be  saturated 
with  these  ideas,  l^nfortunately,  in 
the  past  relatively  few  contractors 
have  actually  been  spurred  to  do 
much  original  promotion.  But  things 
are  different  now.  It  is  tough  to  get 
a  job  —  particualrly  a  job  with  a 
profit  in  it.  1  cxlay’s  economic  pic¬ 
ture  should  have  the  effect  of  mak¬ 
ing  all  of  us  contractors  get  down 
to  some  real  scratching  for  profit¬ 
making  ideas.  What  better  avenue  is 
there  than  beating  the  bushes  to 
come  up  with  some  relatively  less 
comj)etitive  work? 

One  gocxl  source  of  business  leads 
is  often  comjrletcly  overlcx)ked.  The 
contractor  who  o}>erates  a  service  oi 
re|)air  business  rarely  gives  more 
than  a  passing  glance  to  the  one-  or 
two-hour  service  call.  But  herein 
may  lie  his  best  op|)ortunity. 

I  he  contractor  may  not  considei 
his  electrician  as  a  salesman  but  he 
certainly  shcjuld  be  one.  'I  he  electri¬ 
cian  is  on  the  customer’s  premises. 
He  tan  see  what  is  inadecpiate.  The 
contractor  should  train  these  men  to 
be  curious;  should  encourage  infor¬ 
mation  from  them,  then  follow  up 
the  leads.  Sales  will  result.  The  last 
issue  ol  the  Adequnte  Wiring  Re- 
l)(»  ter  tells  ol  a  New  ^'ork  contrac- 
toi  who  sold  ;:n  air  conditioning 
lewiring  job  of  nearly  a  half  million 
dollars  from  an  original  lead 
tluough  a  service  call. 

The  contractor  must  possess  a 
working  knowledge  ol  the  latest  in 
lighting  developments.  What  is 
worse  than  a  contractot  who  will  at¬ 
tempt  to  sell  an  open-|)an  slitnline 


job  just  because  he  does  not  under¬ 
stand  how  to  estimate  and  install  the 
luminous  aiea  lighting  the  customei 
has  seen  in  some  other  new  office? 
.Most  people  want  the  latest  and 
smartest  designs  in  whatever  they 
purchase.  The  sharp  contractor  will 
be  on  the  top  of  the  new  items  and 
will  instill  the  desire  in  a  prosjzect 
just  as  a  manufacturer’s  salesman 
clex-s. 

.\n  example  ol  what  can  be  clone 
is  C!alifc>rnia  Electric  Works  of  San 
Diego,  which  has  grown  to  a  firm  of 
2<K)  employees  by  promoting  ade- 
cpiate  wiring.  In  a  talk  be'^ore  the 
National  Wiring  sales  conference  in 
Detroit,  Norman  1).  Ferguson,  presi¬ 
dent  of  this  firm,  said  that  sales 
promotion  became  his  success  theme 
shoitly  after  Woild  War  II,  when 
sales  were  sliding  and  jkerformance 
slipping.  Feiguson  told  how  he  man¬ 
aged  first  to  make  the  attitude  ol 
every  employee  liiendly  to  the  cus¬ 
tomer.  “Friendly”  included  the  list 
ing  of  the  home  telephone  numix-ts 
of  all  service  electricians  and  execu¬ 
tives  for  the  customer’s  emergency 
use.  The  customer  needing  emer¬ 
gency  service  is  invited  to  pick  the 
neatest  employee  and  roust  him  out 
of  bed  in  the  middle  of  the  night. 
He  gets  it  and  a  smile  UX)! 

.Ml.  Ferguson  also  has  a  startling 
a|)|)roath  to  adveitising  for  a  con¬ 
tractor.  fie  has  retained  a  profes¬ 
sional  advertising  company  to  han¬ 
dle  piomotional  advertising  —  a  com- 
monplace  among  manufacturers  and 
utilities  but  unusual  for  contractors. 
It  should  be  a  senind  idea  for  the 
larger  contacting  firms. 

CJalifornia  Electric  Works  uses  di¬ 
rect  mailings,  newspajx-r  ads  and 
radio  spots.  .NIore  than  ‘1,000  direct 
mailings  are  sent  each  month  to  a 
selectecl  list  of  customers  and  pros¬ 
pects.  1  hese  mailings  follow  a  regu¬ 
lar  color  theme  for  easy  recognition 
and  each  carries  a  timely  message. 
If  work  is  slow  in  the  motor  repair 
shoj),  lor  instance,  the  monthly  mail¬ 
ing  will  highlight  this  service  and 
|X‘i  haps  olfer  a  bargain.  .Samples  and 
gadgets  often  are  attached  to  the 
mailings  to  attract  attention  to  a 
particular  product. 

Of  course  advertising  alone  will 
not  roll  in  profits  automaticalh. 
C!alifoinia  Electric  has  a  stall  of  reg 
ular  salesmen  trained  to  capitalize 
on  the  various  leads  and  do  a  selling 
job. 

I  firmly  believe  the  electrical  con 
tractor  will  become  increasingly 
aware  of  his  part  in  tapping  the  la¬ 
tent  market  now  at  hand.  From  now 
on,  the  electiical  contractor  will 
have  lewer  excuses  and  a  great  deal 
more  action. 


May,  1958- Electrical  West 


Heavy  storms  in  five  areas  bring  notable 
exceptions  to  the  "normal  or  better  runoff" 
prediction  for  Western  streams  in  this  year's  .  .  . 

Water  Supply  Outlook 


Homer  J.  Stockwell 

Snow  Survoy  Suparvitor,  Soil  Contarvction  Sarvic* 
Fort  Collint,  Colo. 

Norman  S.  Hall 

$r>ow  Survoy  Supervisofa  Soil  Consorvation  Service 
Reno,  Nev. 

Normal  or  better  runoff  from 
snowmelt  is  expected  for  most 
streams  in  western  I'nited  States  in 
1958.  Exceptions  are  notable  and 
cover  a  large  area.  Heavy  storms 
during  .March,  partitularly  in  late 
March  and  early  .April,  covered  (iali- 
fornia,  Nevada,  southern  L'tah,  <en 
tral  Arizona  and  vjuthwestern  (a>lo- 
rado. 

In  (ialifornia  especially  rainfall  at 
lower  elevations  was  heavy  and  dam¬ 
aging.  Within  a  few  days  the  snow- 
pack  at  higher  elevations  incrcascxl 
from  a  near  average  seasonal  snow¬ 
fall  to  one  of  the  highest  on  record. 
Based  on  a  partial  inventory  of  the 
snowpack  on  April  7,  forecasts  for 
Central  A'alley  streams  in  California 
are  placc*d  tentatively  by  the  Cali- 
lorn  la  Department  of  Water  Re¬ 
sources  in  the  range  of  150  to  180% 
of  normal.  As  a  result  of  this  storm, 
streamflow  forecasts  of  125  to  150% 
or  more  ol  normal  in  .Arizona,  Ne¬ 
vada.  southern  l'tah  and  southwest¬ 
ern  (iolorado  are  commonplace  at 
this  time. 

In  the  Patilic  Northwest  and 
along  the  (continental  Divide  stream- 
flow  next  summer  is  expected  to  be 
near  average. 

In  all  of  the  West,  water  supplies 
lor  irrigation,  municipal  and  other 
consumptive  uses  will  be  at  least 
adecpiate  to  meet  usual  demands 
lor  this  year.  In  general,  stream- 
flow  during  1957  exceeded  demands. 
Eh  is  encouraged  substantial  reser- 
\oir  storage  hold-over,  thus  adding 
to  the  1958  season’s  total  water  sup- 
plv.  Winter  rainlall  has  left  irri¬ 
gated  soils  relatively  wet.  which  will 
reduce  demands  lor  early  reservoir 
withdrawals. 

The  outlcMik  for  hydroelectric 
|K)wer  potential  is  improved  over  a 
vear  ago  and  is  afrove  normal.  Stor¬ 
age  in  major  jzower  reservoirs  is  up. 
except  for  the  Columbia  River  where 
jK)wer  prcKluction  is  more  limited  bv 


lall  and  winter  flows  than  by  storage. 

On  the  Platte  and  Bighorn  jjower 
generator  systems  in  (>)lorado  and 
Wyoming,  reservoir  storage  is  svell 
abc»ve  normal  and  50  to  00%  of  ca¬ 
pacity.  With  runoff  in  these  areas 
expettc*d  to  ecjual  or  exceed  normal, 
coupled  with  a  prospect  of  limited 
early  water  demand,  water  stored  for 
jKJwer  purjxrses  should  be  extremely 
favorable  at  the  end  of  the  irrigation 
season.  This  is  especially  true  of  the 
North  and  .South  Platte  systems. 

On  the  (x)lorado  River,  I.ake 
.Mead  contains  over  I9,(M)0,000  acre- 
ft  in  usable  .storage.  With  an  inflow 
of  over  10,(MK),(M)0  acre-ft  during  the 
.April-July  1958  pericnl  forecast,  the 
total  storage  should  approach,  but 
probably  not  reach,  full  spillway 
level.  HydrcHdc*ctric  {xnential  here 
is  much  better  than  any  year  since 
1952.  High  runoff  forecasts  for  (Cali¬ 
fornia  streams,  along  with  better 
than  average  reservoir  storage,  im¬ 
proves  the  hydro  outl(M>k  there. 

The  favorable  water  supply  situa¬ 
tion  for  this  year  is.  of  course,  only 
tem|x»rary.  In  many  areas  of  the 
IVest  long-term  water  demands  ex¬ 
ceed  the  available  supply.  .\n  ade- 
(juate  and  even  plentilul  suppiv  for 
this  year  should  not  be  regarded  as 
an  invitation  to  waste  or  carelessly 
use  water  that  could  be  saved.  Next 
winter's  snowpack  may  be  less  favor¬ 
able.  .Storage  now  available  or  in 
prospect  may  well  be  the  difference 
between  satisfactory  water  supplies 
and  shortages  a  year  or  so  hence. 

Eorecasts  of  1958  water  supply 
conditions  in  the  West  are  based  on 
.April  I  measurements  bv  the  U.  S. 
Department  of  .Agriculture,  Soil  (Con¬ 
servation  .Service  and  many  c«K)perat- 
ing  organizations*  on  about  1,300 
snow  courses  and  KM)  soil  moisture 
stations  in  mountain  areas.  The 

•The  Soil  Conservation  Service  coordinates 
Miow  surveys  condiicte<!  hy  its  staff  and  many 
ctKjperators.  including  the  Bureau  of  Reclamation, 
Forest  Service,  Cieological  Survey,  other  Federal 
Bureaus,  various  departments  of  the  several  states, 
irrigation  districts,  power  companies  and  others. 
The  California  State  Department  of  Water  Re¬ 
sources.  which  conducts  snow  surveys  in  that 
state.  contril)ute<l  the  California  fimires  appearing 
in  this  article.  The  Water  Rights  Branch.  British 
Columhia,  Department  of  Lands  and  Forests,  has 
charge  of  the  snow  surveys  in  that  province  and 
likewise  contributed  the  information  here  for 
British  Crdiimbta. 


SnoH  surveyors  measure  moisture  con¬ 
tent  of  first  several  feet  of  soil  at 
permanent  installations  on  snow  courses 


amount  of  storage  in  nearly  250  res¬ 
ervoirs  also  is  considered  in  apprais¬ 
ing  the  water  supply  outlook. 

Eorecasts  for  major  streams  ol  the 
West  for  the  April-.September  1958 
perirxl  as  compared  to  normal: 

(atlumbia  River  at  The  Dalles, 
Ore.,  93,(M)0,0(M)  acre  ft.  95%;  .Mis 
souri  River  at  Eort  Benton,  .Mont., 
3,258, (MM)  acre-ft,  9(i% ;  Colorado 
River  at  (irand  Canyon,  .Ariz.,  11,- 
.3(M),(M)()  acre-ft,  112%;  Sacramento 
River  inflow  to  Shasta  Reservoir, 
(^alif.,  3,650,0(M)  acre-ft,  150%;  San 
Joaquin  River  below  Eriant  Reser¬ 
voir,  Calif.,  2,270,(M)0  acre-ft,  163%. 

The  accompanying  chart  showing 
the  status  of  reservoir  storage  and 
a  map  indicating  the  approximate 
lunoff  forecast  for  each  area  sum¬ 
marizes  the  1958  water  supply  out- 
l(x>k  for  the  West.  In  the  following 
jjaragraphs  the  water  supply  outhxrk 
by  state  is  briefly  reviewetl. 

.Arizona  —  Snowpack  as  of  April 
I  is  about  3(M)%  normal  in  the 
Salt  and  Gila  River  watersheds  and 
75%  in  the  A’erde  River  watershed. 
Runoff  during  January  through 
.March  has  been  above  average,  and 
with  runoff  for  .April  through  .May 
forecast  from  average  to  much 
above,  it  will  bring  the  total  Janu¬ 
ary  through  .May  runoff  to  about 
201)%  of  average  for  the  Upper  Gila, 
I30G  for  the  Salt  River,  and  120% 
lor  the  A'erde  River. 

Heavy  Eebruary  and  .March  pre¬ 
cipitation  (  hanged  the  water  supply 
outl(K>k  in  .Arizona  from  p<x)r  to  the 
best  since  1952.  There  will  be  ade- 
(juate  water  for  the  normal  irriga¬ 
tion  and  some  carry-over  storage  for 
next  year,  (iroundwater  overdraft 
will  not  be  relieved,  however. 

British  Columbia  —  .According  to 
Water  Rights  Branch,  British  Ckx 
lumbia  spring  and  summer  volume 
streamflows  are  expected  to  be  simi¬ 
lar  to  the  past  10-year  normal  in  the 
(adumbia.  Eraser,  North  Thompson 
and  South  Mainland  (Coastal  regions. 
Below  average  water  supplies  are 
predicted  for  the  Kcxttenav,  Okana- 
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gan,  Similkameen  and  Skagit  areas, 
with  the  Nechako  watershed  the 
only  one  in  the  province  expected 
to  provide  above  average  runoff. 

The  past  winter  has  been  mild. 
This  has  resulted  in  a  greater  than 
normal  portion  of  winter  precipita¬ 
tion  from  rain.  The  snowpack  den¬ 
sity  is  high.  On  most  basins  the  snow¬ 
line  is  at  a  relatively  high  elevation. 

California  —  California  Depart¬ 
ment  of  W'ater  Resources  re|x)rts 
that  the  water  supply  outlook  for 
the  coming  season  is  for  above  run¬ 
off,  markedly  above  normal  for  the 
entire  state.  Runoff  during  the 
snowmelt  period  should  be  anu)ng 
the  highest  on  record. 

This  outlook  comes  as  a  result  ol 
one  of  the  wettest  winters  in  recent 
years.  For  example,  precipitation 
over  the  entire  state  since  last  Juh 
averages  almost  160^  of  normal. 
Record-breaking  storms  <Kcuried  in 
February,  March  and  early  April 
Runoff  during  the  first  six  months 
of  the  water  year  has  been  about 
1909^  of  average.  In  fact,  runoff  in 
most  of  the  streams  in  southern  Cali¬ 
fornia  is  above  normal  for  the  first 
time  in  several  years.  Late  March 
and  early  April  storms  brought  sub 
stantial  increase  to  the  state's  snow- 
pack  and  it  is  estimated  that  snow- 
storetl  water  is  140%  of  normal. 

Water  stored  in  surface  reservoirs 
on  April  1  was  about  120%  of  av¬ 
erage. 

('.onse(]uently.  runotl  during  the 


remainder  of  the  1957-58  water  year 
on  major  snow-fed  streams  is  ex¬ 
pected  to  average  about  160%  of 
normal. 

Colorado— Water  supplies  will  be 
adequate  for  all  irrigated  areas  in 
Colorado  this  season.  .Snowfall  has 
been  average  or  above  in  the  rnoun 
tains  extept  for  two  small  areas  on 
.South  Platte  tributaries  north  ol 
Denver.  Well  above  normal  snow¬ 
fall  has  been  measured  in  southwest 
(a>lorado.  .Soils  under  the  sn*)w-  art- 
wetter  than  usual  in  the  southern 
half  of  the  state,  but  alxtut  average 
in  the  north. 

Contributing  to  the  favorable 
water  supply  outlook  is  the  large 
carry-over  in  irrigation  reservttirs 
from  the  heavy  stieamflow-  year  of 
1957.  Excluding  the  larger  conser¬ 
vation  and  fl<M)d  contrt)!  reservoirs, 
storage  is  now-  70%  ol  tapaiitv  as 
(ompared  to  only  21%  a  year  ago. 
In  contrast  to  recent  drought  yeais. 
s*)il  moisture  conditions  in  iirigated 
.ireas  are  gcMnl. 

The  excess  snowfall  on  the  San 
)uan  .Mountains  in  southwestern 
Coloradf)  gives  cause  for  toiuern  lest 
•  lamage  from  high  stieamflow  ot- 
( Ill  s.  Snow-pack  is  approaching  the 
recorded  maximum  measured  on 
May  I  ami  June  I,  1957.  Since 
mountain  soils  are  wet,  very  little 
stiow-  water  will  be  required  to  jirime 
these  soils.  Flows  equal  to  or  exceed 
ing  the  high  flows  of  1957  are  defi 
nitelv  possible. 


Idaho— Water  supply  outlook  for 
northern  Idaho  is  for  normal  stream- 
flow  during  1958.  In  the  southern 
half  of  the  state,  the  snow-pack  is  well 
above  normal  and  forecasts  of  goo<l 
streamflow'  are  general. 

The  Blackfoot  and  Portneuf 
Rivers  in  eastern  Idaho  still  have 
a  heavy  snowpack,  but  melt  condi¬ 
tions  have  been  favorable  for  reduc¬ 
ing  the  snowmelt  flood  potential. 
The  south  slopes  of  these  drainages 
have  been  meltetl  clear  at  the  lowei 
elevations  and  significantly  reduced 
at  high  altitudes.  Heavy  rains  on 
these  rivers  would  produce  extreme¬ 
ly  high  water,  but  the  chances  of  a 
maximum  snowmelt  coinciding  with 
rainfall  are  rather  small. 

Reservoirs  in  Idaho  are  above  not- 
mal,  and  the  new  Palisades  reservoii 
on  the  Snake  River  w-ill  fill  for  the 
first  time  in  1958.  This  reservoii 
alone  adds  more  than  one  million 
acre-feet  of  stored  water  that  has  noi 
been  available  in  the  past. 

The  Upper  Columbia  and  Root 
enai  Rivers  are  forecast  to  flow  a 
little  below-  normal  for  1958.  The 
water  supply  for  these  rivers  is  ade 
(|uate,  but  they  do  not  pose  the  high 
water  {potential  that  has  occurretl 
several  times  in  the  recent  years. 

Montana  —  Water  supply  outlmik 
along  the  major  streams  in  .Montana 
is  gcKxl  for  1958.  Streamflow  east  of 
the  Continental  Divide  is  expected 
to  be  about  90%  of  average  and 
equal  to  a  year  ago.  In  the  Columbia 
Basin  streamflow-  will  be  a  little 
aljove  normal  ami  slightly  more  than 
in  1957.  Streamllow-  during  the  win¬ 
ter  has  been  below  average  in  the 
mountains  and  extremely  deficient 
in  prairie  streams.  Reservoir  storage 
is  near  average.  .Soils  in  irrigated  ar 
cas  are  wetter  than  in  recent  years 

Nevada— This  will  be  the  best  ir 
ligation  water  year  since  1952.  F'ore- 
casts  on  the  Owyhee  River  in  north 
ern  Elko  (iounty  are  for  about  177% 
of  normal,  1.^2%  on  the  main  Hum 
boldt  at  Palisade,  125%  on  the 
Walker  watershed,  and  148' r  on  the 
Carson  River  system. 

Early  April  storms  have  increased 
the  mountain  snow-pack,  especialb 
in  the  Sierras.  Water  content  of  the 
snow-  courses  are  below-  those  mea 
suretl  in  the  record-breaking  year  of 
1952.  .Most  reservoirs  are  being  low 
ered  in  anticipation  of  the  high  ex¬ 
pected  flows. 

The  Triukee  Basin  Water  Com¬ 
mittee  reports  that  all  of  its  reser¬ 
voirs  will  be  filled  to  capacity.  On 
.April  1,  the  elevation  of  Lake  Tahoe 
was  6228.25,  storing  630,000  acre-ft. 
(Controlled  releases  are  being  made 
to  keep  the  lake  below-  the  legal  max¬ 
imum. 
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April  1  storage  in  seven  important 
leservoirs  was  789^  of  capacity  or 
120%  of  the  IS-year  1938-52  normal. 
During  March,  Rye  Patch  reservoir 
storage  increascxl  about  19,000  acre- 
ft.  It  now  store's  100,000  acre-ft  nor¬ 
mal  for  this  time  of  year. 

New  Mexico  —  The  water  supply 
outlook  for  New  .Mexico  is  the  best 
in  about  10  years.  The  flow  of  the 
Rio  Grande  through  New  .Mexico 
is  expectcxl  to  be  near  normal  for 
the  first  time  since  1952.  Snowpack 
in  northern  New  .Mexico,  although 
not  excessive,  is  110%  of  normal. 
.Mountain  soils  are  wet.  .Storage  in 
Elephant  butte  reservoir  is  about 
85%  of  normal  as  compared  to  10% 
of  normal  a  year  ago.  Water  supply 
for  the  Tucunuari  and  Carlsbad 
projects  is  also  favorable  with  rela 
lively  high  reservoir  storage.  Theie 
is  giKKl  soil  moisture  in  irrigateil 
areas,  and  at  least  average  runoff  is 
expectc'd  from  snowmelt. 

Oregon— Oregon  will  have  aseiage 
to  abundant  water  supplic's  lor  irri 
gation  this  year.  Even  if  the  wintei 
has  been  unusually  warm  the  moun¬ 
tain  snowpack  is  114%  of  average 
and  85%  of  a  year  ago.  The  stream- 
flow  forecasts  vary  from  a  low  of 
90%  of  average  on  the  (dackamas 
River  to  a  high  of  lOlc^  on  the  Owv 


flee  River.  Watershed  soils  under  the 
snowpack  are  well  wetted  through¬ 
out  the  state  —  a  factor  which  will 
favor  an  adequate  runoff  from  snow¬ 
melt.  However,  lack  of  low  elevation 
snow  may  cause  late  season  short¬ 
ages  on  streams  with  low  elevation 
watershctls. 

Reservoired  water  supplies  are 
129%  of  average  and  81%.  of  capac¬ 
ity  in  23  imjxirtant  reservoirs. 

Texas— With  near  average  storage 
in  Elephant  Butte  reservoir  in  New 
.Mexictj  and  a  normal  snowmelt  in 
flow  in  prospect,  the  water  supply 
outlook  for  the  irrigated  area  along 
the  Rio  Grande  in  west  Texas  is  the 
best  for  several  years.  Soil  moisture 
conditions  in  irrigated  areas  are  rel 
atively  gcKxl.  In  contrast,  the  Pecos 
area  has  pcKir  pros|)etts  at  this  time. 
Soil  moisture  conditions  there  are 
gcxxl,  but  the  storage  in  Red  BlufI 
reservoir  is  extremely  inadequate. 

Utah  —  Water  supply  outlcxik  for 
Utah  is  the  fx;st  for  several  years. 
Storms  during  .March  increased  the 
snowpack  from  109  to  1,000%  of  the 
normal  increment  for  the  month. 
.\11  streams  in  the  state  are  now  fore¬ 
cast  at  alx>ve  normal  flows  except 
for  the  eastern  part  of  the  Uinta 
Basin  where  the  range  is  90%  to 
100%  of  normal.  For  the  state  as  a 


whole,  the  snow  covei  is  117%  of 
normal  for  April  1.  The  effects  of 
.March  storms  extendexi  over  into  the 
Colorado  drainage  and  resulted  in 
substantial  improvements  in  the 
water  supply  outlcxik  in  Colorado 
River  tributaries.  Forecasts  on  the 
Price  and  San  Rafael  Basins  are  now 
from  125  to  150%  of  average.  The 
.Sevier  River  Basin,  which  has  had 
deficient  water  supplies  for  several 
years,  will  have  abcjve  normal  runoff 
this  year.  The  flow  of  the  Virgin 
River  will  be  slightly  above  normal. 
Streamflow  in  northern  Utah  is  ex¬ 
pected  to  be  abejut  average. 

Storage  in  15  principal  reservoirs 
is  now  3,759,000  acre-ft,  which  is 
61%  of  capacity  and  124%  of  aver¬ 
age. 

Washington  —  Water  supplies  lor 
.iieas  of  Washington  east  of  the  Cas¬ 
cade  Range  are  expected  to  be  gen 
erally  adequate  for  the  irrigation 
farmers.  Possibility  of  water  short¬ 
age  is  not  likely  in  the  central  areas 
of  Washington,  but  limited  flows 
can  be  expected  on  the  Okanogan. 
Forecasts  of  streamflow  range  from 
86  to  104%  of  normal.  In  the  state 
as  a  whole  the  snowpack  has  below 
normal  amounts  of  water  for  this 
time  of  year.  Irrigation  reservoir 
storage  is  generally  below  average 
as  of  April  1,  although  there  are 
above  normal  amounts  of  water  in 
storage  in  Conconully  and  Salmon 
Lakes.  Power  reservoirs  also  have 
less  water  in  storage  for  this  time 
of  year  than  average. 

Wyoming— Prospective  streamflow 
from  the  high  mountain  watershed 
varies  from  60%  of  normal  on  the 
Popx>  Agie  tributary  to  the  Wind 
River  to  120%  of  average  on  the 
North  Platte  into  Seminoe  reservoir. 
Flow  of  the  Green  River  in  the  Colo¬ 
rado  River  Basin  will  be  near  nor¬ 
mal  and  adt'quate  for  all  needs  this 
year.  The  outlcwk  is  similar  for  the 
Snake  River  and  its  tributaries  in 
western  Wyoming.  Storage  in  the 
Seminoe,  Pathfinder,  .\lcova  and 
Guernsey  reservoirs  on  the  North 
Platte  totals  about  1,625,000  acre-ft, 
twice  normal  for  this  date.  Soil  mois¬ 
ture  in  irrigated  areas  of  eastern 
Wyoming  is  gcxxl.  With  more  than 
1,000,000  acre-ft  inflow  expected  in 
these  reservoirs  during  the  April- 
September  pericxl,  gcxxl  water  sup¬ 
plies  for  the  year  are  assured.  The 
outlcx)k  is  favorable  for  two  or  three 
years  even  if  future  snowfall  is  defi¬ 
cient.  More  than  75,000  acre-ft  is  in 
storage  in  the  4V'heatland  reservoir, 
and  above  normal  flow  is  forecast 
for  Laramie  River.  The  water  sup 
ply  outlcx>k  for  the  Wheatland  dis¬ 
trict  is  the  best  of  recent  years  ex¬ 
cept  for  last  year 
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Reservoir  Storage  as  of  .\pril  I,  1958 

Explanation;  (A)  Most  state  averages  ior  reported  reservoirs  are  for  a  IS-year  period  (1938-52)  but 
u>  a  (ew  instances  reservoirs  with  shorter  records  have  been  included;  (b)  does  not  include  Pine  Flat. 
Fulton.  Berryessa.  Cherry  Valley,  Vermilion,  Cachuma,  Isabella  or  Santa  Felicia  reservoirs  (combined 
capacity  4,862,000  acre-ft),  April  1,  1958,  combined  storage  2.405.000  acre-'t;  (c)  does  not  include 
John  Martin  reservoir  on  the  Arkansas  River  (capacity  655,000  acre-ft).  April  1,  1958,  storage  278,000 
acre-ft,  or  Granby.  Horsetooth  and  Carter  Lake  on  the  Colorado-Big  Thompson  project  (combined 
usable  capaci^  723,000  acre-ft).  April  1,  1958,  combined  usable  storage  about  510.000  acre  ft; 
(d)  does  not  include  Cascade.  Anderson  Ranch.  Lucky  Peak  or  Palisades  reservoirs  (combined  capacity 
2.557,000  acre-ft).  April  1,  1958,  combined  storage  1,411,000  acre-ft;  (e)  includes  John  Martin  reservoir 
and  three  reservoirs  known  as  Great  Plains  reservoirs  on  Arkansas  River  in  eastern  Colorado  affecting 
water  supply  in  western  Kansas;  (f)  does  not  include  Fort  Peck  reservoir  (capacity  18,800,000 
acre-ft),  April  1,  1958,  storage  11,530,000  acre-ft;  or  Canyon  Ferry,  Flathead  or  Hungry  Horse 
reservoirs  (combined  capacity  7,334,000  acre-ft),  April  1,  1958.  combined  storage  6,046.000  acre-ft; 
(g)  does  not  include  Lake  Mead  (capacity  27,207,000  acre-ft),  April  1,  1958.  usable  storage  19.092.000 
acre-ft,  or  other  Colorado  River  channel  reservoirs  below  Lake  Mead;  (h)  W.  C.  Austin  reservoir 
(new  in  1945);  (j)  Red  Bluff  reservoir  on  Pecos  River;  (k)  irrigation  reservoirs  only,  does  not 
include  Franklin  D.  Roosevelt  Lake  or  Grand  Coulee  equalizer  (combined  capacity  5.834,000  acre-ft). 
April  1,  1958,  combined  storage  2,074,000  acre-ft;  tl)  does  not  include  Boysen  reservoir  (capacity 
560,000  acre-ft),  April  I.  1958.  storage  213,000  acre-ft 
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C  Im-  ({iiartcrs  during  installation  indirates  main  reason  for  selection  of  air-hlast  breakers  over  oil  e<|uipmenls 


Here^s  why  PG  and  E  chose  1 15-kv  .  .  . 


Air-blast  Breakers  for  Station  X 


F.  B.  Schullerts 

Senior  Electrical  Engineer,  Er>gir>eerir>g  Department 
Pacific  Gat  and  Electric  Co. 

Pacific  Gas  anti  Electric  Com-  inclutletl  the  replacing  of  were  selectetf  antf  now,  after  three 

pany’s  indoor  station  X  in  Oakland,  switching  facilities  on  the  high  side  and  a  hall  years  of  engineering  and 
Calil.,  was  originally  constructed  in  ol  the  lour  25,000-kva,  ll()/12-kv  construction,  are  installed  and  oper 
1908,  with  building  additions  in  translorniers.  This  was  done  to  gain  ating. 

1909  and  1925.  Minor  equipment  increased  interrupting  duty  over  the  (dioice  ot  the  air-blast  breaker 
changes  were  made  during  the  inter-  obsolete  nonautomatic  oil  circuit  over  the  conventional  oil  circuit 
vening  years.  By  195-1,  major  im-  hieakers  that  were  suitable  only  for  breaker  was  based  c)n  the  following 
provements  were  required  to  in-  interruption  of  the  transformer  ex-  (onsiderations: 

crease  the  reliability  and  capacity  ol  citation  current.  It  was  for  this  ser-  I.  For  an  indoor  station,  it  is  de- 
the  station  output.  Part  of  the  pro-  vice  that  1 15-kv  air-blast  breakers  sirable  to  eliminate  the  use  of  oil 
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as  much  as  it  is  possible  to  do  so. 

2.  Space  was  at  a  premium  and, 
lot  this  reason,  dimensions  favor 
the  air-hlast  breaker  for  this  installa¬ 
tion. 

3.  .Vtcess  openings  to  the  II5-kv 
iirtuit  breaker  compartments  would 
not  accomm<Mlate  oil  circuit  breaker 
dimensions  without  the  removal  of 
|>«)rtions  of  thick  concrete  walls. 

1.  rhe  |M)wer  transformers  were 
etjuipped  with  bushing  current  trans¬ 
formers.  and  means  were  available 
in  the  station  lor  obtaining  instru¬ 
ment  potentials  fil  115-kv  bus.  This 
made  it  |M>ssible  to  utilize  an  air- 
blast  breaker  in  its  most  simple  and 
etonomical  form. 

.Ml  these  factors  favoring  the  ap 
plication  of  the  air-blast  breaker 
stimulated  the  idea  of  pioneering 
the  company’s  first  llakv  air-blast 
breaker  installation. 

The  Breaker  Rating 

Ihe  air-blast  breakers  finally  se 
lectetl  were  manufactured  by  Gen¬ 
eral  fclectric  (>>.  and  ratc-d  at  115-kv, 
1,200-amp,  5,(M)0-mva  interrupting 
rating,  three-cycle  interrupting  time 
and  reclcjsing  time  of  20  cycles.  1  he 
arc  interruption  takes  place  in  a 
weUlc-tl  steel  tank  and  in  an  atmos 
jhere  of  specially  drieil  air  which 
las  fK'tn  compressetl  to  a  maximum 
of  500  psig.  .Suffuient  air  supply  is 
available  at  eath  breaker  for  two 
complete  closeopen  cycles  without 
replenishment  of  compressed  air 
fr«)m  the  tentral  air  storage  svstem. 

Cxmipressed  .\ir  .Supply  System 

The  (ompresscxl  air  supply  is  pro- 
vidcxl  by  two  cmnpressors.  together 
with  air  drsing  apparatus  and  air 
receivers.  The  comprc-svrrs  are  self- 
contained  air  cooled,  and  are 
provided  with  pressure-actuated 
sssitchc*s  for  setjuential  operation. 
Switching  is  also  arranged  to  per¬ 
mit  pericxlic  changing  of  secpience 
of  operation  in  order  to  etpiali/e 
operating  time  of  the  two  com- 
prc*ssors. 

The  compressors  are  capable  of 
delivering  air  at  8f)0  psig  to  two 
desiccant-type  air  drying  units— eat  h 
of  which  is  designed  to  reduce  mois¬ 
ture  content  of  the  air  at  this  pres¬ 
sure  to  a  minus  20  F  dew  |M)int.  Each 
drying  unit  is  capable  of  removing 
only  a  fixed  amount  of  moisture; 
consecjuently,  when  this  point  is 
reathc*tl,  the  second  unit  is  placed 
into  service  and  the  first  unit  re¬ 
activated  to  be  made  ready  for  ser¬ 
vice  again.  From  the  dryers  the 
S(M)-lb  air  passes  to  10  air  storage 
cylinders,  and  also  to  an  800/500- 
psig  pressure  regulator,  thence  to  a 


header.  Ihe  5(K)-lb  air  from  the 
header  is  run  in  individual  pipes  to 
each  air-blast  circuit  breaker.  In  ad¬ 
dition,  the  air  supply  system  from 
compressor  to  breakers  is  provided 
with  valves,  filters,  drains,  alarms, 
etc.,  as  recpiired.  check  valve  at 
each  breaker  IcKation  prevents  ex¬ 
hausting  the  entire  air  supply  sys¬ 
tem  in  the  event  of  a  Icxal  air  leak, 
faxal  alarms  re|x>rt  this  condithin 
if  it  should  cKcur. 

Ihe  vital  part  of  the  air-blast 
breaker  is,  of  course,  the  interrupter 
element  with  its  main  control  valses 
and  relays.  .\  steel  strut  ture  and  p»»r 
telain  insulators  sup^xirt  the  inter- 
lupter  physically  and  elec  trie  alls, 
respectively.  .\  metal  cabinet  houstrs 
the  main  control  valve,  relays,  ter¬ 
minal  bhxks.  spate  heater,  etc. 

A  contplete  description  of  the  ac¬ 
tual  prexess  of  circuit  interruption 
is  verv  detaded  and  lengthy  and  is. 
iherefoie,  bevond  the  scope  cil  this 
luief  article.  Ihe  breakers  were 
tested  at  the  factory  before  shipment 
to  meet  spec  ifications  which  required 
reference  u»  NE.\I.\  Power  Carcuit 


Breaker  .Standard,  Publication  No. 
.SCil-195-I.  .After  installation,  oscillo¬ 
graph  tests  of  the  breakers  were 
made  to  verify  results  of  factory  tests 
and  to  reveal  any  readjustments 
tfiat  may  have  become  necessary  be¬ 
cause  of  handling  or  jarring  during 
( ross-country  transportation. 

.\  loud  n<»ise  accompanies  the 
breaker  operation  even  under  un¬ 
loaded  conditions.  It  was  found  nec¬ 
essary  to  prc»vide  sound-absorbing 
materials  over  windows  on  the  street 
side  of  the  station  and  to  keep  all 
other  windows  and  dcx)rs  closed  ex 
cept  for  those  recpiired  for  ventilat 
ing  purposes. 

Since  these  breakers  were  installed 
and  put  into  serviec  only  very  re- 
<  eiitly,  no  “in  serv  ice”  operating  rec¬ 
ord  can  be  commented  iqxin  at  this 
lime.  The  breakers  to  date  have  not 
lieen  called  ujxm  to  interrupt  anv 
lault  currents,  l)ut  have  been  used 
satisfactorily  to  switch  out  their  re¬ 
spective  transformers  for  clearances 
lo  perfcjrm  other  work  in  connection 
with  the  present  reconstruction 
project. 


Heart  of  air  breaker  is  air  suppiv  svstem  Kith  purifving,  storage  and  alarms 


Sierra  Pacific  Power  Co.  engineers 
solve  a  power  transfer  problem 
economically  with  .  .  . 

Bundled  Conductors  at  60  Kv 


By  the  use  of  twin  conductors  per  ing  110-kv  line,  and  to  provide  a  6U  cross  section.  Under  special  operat- 
phase  on  a  60-kv  line  Sierra  Pacific  kv  capability  of  about  60,000  kva  on  ing  conditions  this  line  has  packed 
Power  Co.  constructed  a  line  with  a  single  circuit.  It  was  also  desired  64,000  kw’. 

substantial  capacity  and  provided  for  to  provide  structures  for  possible  In-  Sierra  Pacific’s  line  was  profiled 
its  future  conversion  to  110  kv.  Al-  ture  conversion  to  110  kv.  for  115  kv.  VV'ood-pole  H-frame 

though  the  use  of  bundled  conduc-  structures  with  cross  bracing  were 

tors  has  become  most  popular  at  ex-  Lower  Reactance  selected.  Conductors  consist  of  two 

tra-high  voltages,  this  installation  in  336,400  cm  all-aluminum  per  phase 

dicates  that  twin  conductors  may  also  Construction  experience,  and  three  Insulators  were  standard  suspension 
find  application  at  the  lower  trans-  winters  of  operation  in  the  Sierra  type,  consisting  of  four  10-in.  units 
mission  voltages.  foothills,  confirms  the  conclusion  for  initial  60-kv  operation.  Standard 

that  bundle  conductors  were  a  suit-  suspension  clamps  were  utilized  with 
Flexible  able  answer.  The  fundamental  be-  a  special  spacer  strap  designed  b\ 

hind  the  tlesign  was  the  fact  that  Pinco  to  provide  18-in.  separation 
In  this  case  a  short  haul  was  in-  twin  contluctors,  because  of  lower  re-  between  upper  and  lower  wires  ol 
volved  in  which  it  was  desired  to  con-  actance  and  better  heat  dissipation,  the  assembly.  Hardware  was  de 
struct  a  60-kv  line  that  would  ap-  have  substantially  more  capability  signed  to  provide  for  this  or  othei 
proach  the  performance  of  an  exist-  than  a  single  conductor  of  twit  e  the  applications  in  which  the  addition 
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of  conductors  to  an  existing  line 
might  be  considered. 

Added  Advantages 

The  impact  of  this  practical  high- 
capacity  bundle  conductor  installa¬ 
tion  asks  a  question.  Where  greater 
[Kiwer  transfer  is  needed,  isn’t  the 
addition  of  a  second  conductor  a 
reasonable  alternative  to  higher  volt¬ 
age.  which  often  results  in  exten¬ 
sive  rebuilding  and  costly  change- 
out  of  terminal  equipment?  In  ad¬ 
dition,  the  nature  of  bundle<onduc- 
tor  installations  promises  reduced 
corona  and  radio  interference  as  side 
benefits. 

In  keeping  with  this  philosophy, 
Sierra  Pacific  has  converted  all  of 
its  double  circuit  23-kv  pole  lines  in 
the  city  of  Reno  to  single  twin<on- 
ductor  circuits,  without  much  sacri¬ 
fice  of  integrity.  This  has  released 
several  terminal  positions  for  use  on 
new  circuits.  In  addition,  they  are 
considering  additional  duplex  cir¬ 
cuits  at  voltages  below  60  kv  to  take 
advantage  of  the  economies  jjossible 
when  a  given  amount  of  power  can 
be  transferred  at  existing  voltage 
levels  and  by  use  of  existing  or  less 
expensive  terminal  equipment. 

No  Installation  Problems 

The  installation  contractor  re¬ 
ports  no  particular  problems  result¬ 
ing  from  the  use  of  duplex  con¬ 
ductors.  The  top  conductors  were 
pulled  in  on  sheaves  and  sagged,  and 
secured  in  the  suspension  clamps. 
The  lower  conductors  were  then 
sagged  to  conform  with  the  upper 
conductor,  and  left  to  stabilize  over¬ 
night.  On  the  following  day,  spac¬ 
ing  measurements  were  checked  and 
the  line  was  justific'd  to  plans. 

Operating  Ex|)erience 

Operating  experience  has  been  ex¬ 
cellent.  In  an  area  of  moderate  wind 
and  ice  loading,  no  outages  have 
been  experienced  after  three  win¬ 
ters.  In  the  same  area,  seven  tele¬ 
phone  poles  have  snapped  above  the 
ground  as  a  result  of  ire  and  wind 
loadings. 

Sierra  Pacific  engineers  are  aware 
that  they  are  taking  a  route  that 
opposes  the  inilustry  trend  to  ever 
higher  voltages.  They  have  pro- 
ceedetl  with  care  and  thoughtfulness 
and  have  achievetl  success.  Courage 
is  still  the  priceless  ingredient  in 
engineering. 


Crews  had  little  difficulty  pulling;  in  nr 
vaf^ng  dual<nndiirtor  lines 


Detail  shows  design  for  addition  of  second 
(ondnctnr,  increase  in  snltage 


TXX 


Why  Bundled  Conductors 
Make  Sense 


Reactance 

Ohms/mile 


Single  conductor 
336,400  cm  ACSR 
thermal  capacity 
530  amp 

Single  conductor 
666,600  cm  ACSR 
thermal  capacity 
800  amp 

Bundle— 1 8-in.  spacing 
two  336,400  cm  ACSR 
thermal  capacity 
1,060  amp 


78  System  Operation 


Public  Service  of  Colorado 
tested  capacitors  on  a  problem 
feeder.  Now  they  have  standardized 
air  capacitors  to  prevent  .  .  . 


Primary  Voltage  Drop 

R.  L.  Wardlow  J.  E.  Martin 


Electric  Distribution  Engineerir>g  Department 
Public  Service  Co.  of  Colorado 


iiortk  installed 


iiattive  as  they  woukl  automaticalU 
lunction  to  improve  voltage  during 
entergenry  conditions,  even  tliougli 
line  currents  might  be  flowing  in  a 
reverse  direction  as  loads  were  being 
supplieil  Iroin  adjacent  feeders 
through  field  ties.  As  the  voltage 
rise  pnxlucetl  by  capacitors  is  pro¬ 
portional  to  reactance  hack  to  the 
source,  more  voltage  c«)n  e<  tion  is  oh 
tained  at  a  time  when  it  is  most 
needed  if  the  reactance  of  the  enter 
gency  supply  line  exceeds  that  of  the 
preferred  line. 

Preliminary  tests  on  this  feedei 
determined  that  the  Ittad  varied 
from  a  minimum  ol  2,700  kva  to  a 
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maxiiiiiim  ot  1 1, 400  kva  with  re¬ 
ar  live  coiiijMHients  ol  2,(K)0  kvar  and 
5,000  kvar  respectively.  C.alculations 
showed  that  l,H00  tkva  would  hold 
flat  voltage  on  the  leeder  Ironi  first 
to  last  iransionner  during  light-load 
|>erif»ds,  and  that  5,400  tkva  would 
be  rerpiired  to  raise  the  primary 
voltage  at  the  end  ol  the  feeder  to 
120  V  (on  a  secotulary  basis)  during 
the  |>eak  load  perirnl.  .\llowing  the 
primary  voltage  to  rlrop  from  125  v 
at  the  first  transformer  to  120  v  at 
the  last  transformer  during  peak¬ 
load  conditions  is  ronsidered  satis¬ 
factory. 

The  largest  standard  |x)le  mount¬ 
ed  capacitor  bank  then  available  was 
boo  tkva,  consisting  of  l2-50-(kva 
units.  Three  such  banks  totaling 
1,8(K)  ckva  sufficed  for  the  perma¬ 
nently  connected  banks.  The  bal 
ante  of  the  rerpiired  5,400  tkva  was 
installed  in  six  automatically 
switcheil  banks. 

To  set  lire  maximum  voltage  im¬ 
provement,  it  was  desired  to  locate 
the  banks  near  the  ends  of  the  feeder 
main.  .\s  sluiwn  by  a  map  of  the 
feeder  (Fig.  1),  these  Uxations  also 
placed  the  capacitors  near  the  major 
loatl  centers  where  they  would  be 
switched  with  the  loatls  tt)  adjacent 
leetlers  during  emergencies. 

Capacitor  Locations 

.\s  all  the  three-phase  laterals  on 
this  feeder  are  contiectetl  to  the 
main  through  automatic  single-phase 
sectionali/ing  devices,  preference  was 
given  to  ItKations  along  the  feeder 
main  for  installing  the  capacitor 
banks.  No  difficulties  were  antici- 
patexi  if  the  capacitor  banks  were  to 
Ik-  installcxl  behind  the  single-phase 
settionali/ing  devices  but  it  was  de- 
cidcxl  to  limit  these  installations  to 
one  in  this  initial  program.  Opera¬ 
tion  of  this  bank  has  been  so  success¬ 
ful,  it  is  believed  that,  on  future 
capacitfir  projects,  installations 
should  be  made  on  laterals  regard¬ 
less  of  single-phase  sectionali/ing  de¬ 
vices,  if  these  locations  are  most  de 
sirable  from  a  voltage  correction 
stand|)oint. 

Voltage  Sensitive  (ionirols 

.\s  these  capacitors  were  being  in¬ 
stalled  primarily  for  voltage  correc¬ 
tion,  a  voltage  sensitive  control  was 
selectcxl  to  cfmtrol  the  switched 
banks.  When  a  switched  capacitor 
bank  was  to  be  hxated  within  a  span 
of  a  present  distribution  transform¬ 
er,  this  transformer  was  used  to 
supply  potential  for  the  control.  To 
prevent  the  control  from  reacting  to 
secfuidary  voltage  drop,  a  (x>tential 


pmtdJkfkr  VOLTAQC 
ON  tZO  ^OLT  BASIS 
AT  LOCATION 


PNtNAPr  ¥OLTA<iE 
ON  120  VOLT  BASIS 
AT  LOCATION 


VollaKc  reoiillK  of  .5,4(M>-k\ar  fixfxl  and  sMilrhed  capacitor  pro^am  on  lest  feeder 


conductor  was  installed  between  the 
capacitors  and  the  transformer.  As 
Public  Service  normally  installs 
open-wire  secondaries  on  crossarms, 
a  duplex-type  conductor  was  usetl  for 
the  {xftential  circuit  to  distinguish 
it  from  the  secondary.  Where  a  tlis 
tribution  transfttrmer  was  not  avail 
able,  a  small  transformer  was  in 
stalled  a  span  from  the  capacitoj 
bank  lor  use  as  a  |)otential  tranv 
former.  .Again  the  duplex  conductor 
was  ustxl  lor  the  |K)tential  circuit 
to  provide  jrositive  identification  so 
that  no  loads  would  be  inadvertenth 
connected  to  it. 

.\s  the  capacitor  banks  are  cftncen 
trated  near  the  ends  of  the  feedei 
main,  the  voltage  levels  at  adjacent 
banks  are  very  nearls  the  same.  To 
prevettt  twt)  Iranks  Inmi  switching 
at  the  same  time.  «>r  worse  yet  from 
hunting,  controls  with  t»0  -  secontl 
time  delays  were  used  l«»r  the  banks 
desiretl  to  switth  lirst,  and  12()-sec- 
ond  time  delays  were  used  for  the 
others.  In  general,  the  60  -  second 
time  delays  were  used  for  the  re¬ 
motest  banks  where  the  voltage 
would  drop  to  the  lower  limit  first 
as  load  increastxl  on  the  fecxler. 

Before  the  capadtor  banks  were 
energi/cxl,  recording  voltmeters  were 
installcxl  at  each  of  the  switchetl  ca¬ 
pacitor  banks  and  at  the  substation. 
.Also,  a  recortling  kw-kvar  meter  was 
installed  at  the  substation.  These 
meters  providcxl  data  showing  con¬ 
ditions  on  the  feeder  before  corret- 
tion  and  confirmed  that  v«»ltage  rises 
obtained  with  the  banks  were  as  cal- 
tulated. 

To  secure  the  best  voltage  regu 
lation,  the  band  width  setting  ol  the 
voltage  sensitive  controls  should  be 
as  small  as  jKvssible.  However,  too 
small  a  band  width  could  result  in 
excessive  switching  requiring  in- 
treased  maintenance  of  the  oil 
switches.  .-A  4-v  band  width  was  se¬ 


lected  with  the  upper  limit  set  at 
126*4  '  and  lower  limit  at  122*/4  v. 
These  setting  were  made  on  the  con¬ 
trols  with  the  aid  ot  a  variable  ratio 
transformer  and  an  indicating  volt¬ 
meter. 

The  installation  ot  capacitors  on 
this  fcevler  has  improved  its  voltage 
as  planned.  Before  and  after  volt¬ 
meter  charts  show  the  improved 
voltage  regulation  and  level  on  the 
leeder  at  the  jxiints  marked  A  and 
B  on  the  one  line.  A'oltage  variation 
between  light-  and  peak-load  periotls 
at  hxation  .A,  which  is  near  the  end 
of  the  feeder,  has  been  reduced  from 
to  4  V  on  a  120-v  basis  and  the  gen¬ 
eral  voltage  level  has  been  raised 
5  V.  The  feeder  now  operates  at 
unity  power  factor  during  peak  load 
as  compareil  with  a  jx)wer  factor  of 
without  capacitors. 


(hie  line  of  IU,(MI0-kva  lest  feeder 
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Arizona  contractors,  through  EJIB,  analyze 

Low  Bidding  —  Cause  and  Cure 


Ckjuliatiois  in  Arizona  now  know 
more  about  their  costs.  They  also 
realize  they  are  not  making  a  de¬ 
sirable  net  profit.  But  from  a  study 
just  completed  by  the  Electrical 
Joint  Industry  Board  they  have  a 
much  better  idea  of  how  to  go  about 
getting  into  a  better  profit  p>osition. 

One  of  the  major  projects  of  the 
Arizona  Electrical  Joint  Industry 
Board,  after  surveying  its  members’ 
wishes,  was  to  engage  the  firm  of 
Sullivan-Murphy  &  Associates,  busi¬ 
ness  consultants,  to  make  a  thorough 
analysis  of  the  financial  operations 
of  the  electrical  contracting  business 
in  the  state.  This  firm  analyzed  the 
operations  of  102  firms,  97%  of  the 
eligible  contributors  to  the  board. 
It  found  that  90%  of  all  contractors, 
based  on  this  97%  analysis  of  all 
contractors,  w-ere  bidding  too  low. 
.•\nd  less  than  10%  actually  knew 
their  own  costs. 

Following  up  on  the  cost  survey, 
the  EJIB  is  now  offering  its  mem¬ 
bers  a  series  of  classes  on  manage¬ 
ment  problems,  directed  to  owners, 
managers  and  top-level  supervisors. 
Geared  together  with  other  educa¬ 
tional  courses  for  apprentices  and 
journeymen,  courses  are  also  carried 
on  in  blue  print  reading  and  job 
management.  These  have  been  held 
both  in  Phoenix  and  in  Tucson.  A 
control  engineering  course  for  jour¬ 
neymen  also  on  the  program. 

\Vhile  the  Arizona  survey  averages 
conditions  among  these  groups  in 
that  state  the  conditions  found  can 
very  well  be  taken  to  be  general 
throughout  the  electrical  contracting 
business  in  other  states.  The  group¬ 
ings  averagetl  out  in  the  study  were 
those  doing  up  to  $100,000  business, 
$100,000  to  $400,000  and  a  third 
group  $400,000  and  above. 

To  quote  some  of  the  pertinent 
findings  from  the  report: 

“Most  will  agree  there  has  been 
sufficient  work  available  to  keep  all 
contractors  busy.  Yet,  for  some  rea¬ 
son,  it  has  usually  been  difficult, 
at  times  almost  impossible,  to  obtain 
a  job  at  a  fair  figure.  The  general 
consensus  is  that  the  ‘other’  con¬ 
tractor  is  bidding  to<j  cheap,  at  cost 
or  below  cost. 

“It  should  be  noted,  however,  that 
the  ‘other’  contractor  composes  bet¬ 


ter  than  90%  of  all  contractors.’’ 

Although  contractors  may  have 
been  good  mechanics,  the  rep>ort 
points  out,  u|X)n  entering  business 
on  their  own  they  have  suddenly  and 
without  any  experience  or  training 
entered  into  the  most  severe  type  of 
competition  —  management  competi¬ 
tion.  Lack  of  management  experience 
is  not  a  reflection  u|x>n  the  con¬ 
tractor’s  ability.  He  must,  however, 
follow  certain  established  basic  man¬ 
agement  principles.  Those  princi¬ 
ples,  it  is  declared,  are  the  tech¬ 
niques  used  by  big  business  to  con¬ 
trol  operations  and  assist  human 
judgment  in  management.  They  ap¬ 
ply  to  small  business  with  equal 
effectiveness. 

The  report  makes  first  a  study  of 
existing  conditions  pretty  much  lo¬ 
calized  to  the  State  of  .Arizona.  How¬ 
ever,  it  shows  that  62%  of  the  con¬ 
tractors  employ  five  or  less  electri¬ 
cians  on  their  protluctive  pay  roll. 
This  is  a  fairly  typical  situation 
everywhere.  Of  nonprcnluctive  per¬ 
sonnel  many  of  the  low-volume 
group  think  they  do  not  employ 
anyone  when  they  operate  from  their 
own  homes.  However,  contractors’ 
w’ives  help  with  the  bo<jk  work  and 
the  contractors  do  book  work  in  the 
evenings,  both  of  wliich  are  a  neces¬ 
sary  expense  to  the  business.  They 
are  their  own  “nonproductive”  pay 
roll,  sometimes  nonpaid  as  well. 

It  was  also  fount!  that  29  of  the 
102  total  operate  from  their  homes. 
34  own  their  owm  shops  and  39  rent 
their  shops.  Likewise  found  was  that 
many  who  operate  from  their  homes 
“are  of  the  belief  that  they  have 
either  no  overhead,  or  that  their 
overhead  is  very  small  and  they  fail 
to  allow  adeouately  for  this  expense 
in  their  biduing.  Very  few  in  this 
group  have  accurate  knowledge  as 
to  the  amount  of  this  overhead  fig¬ 


ure  or  percentage.  Most  of  these  same 
contractors  ....  possess  the  highest 
overhead  percentage  of  all  groups. 
There  is  also  an  inclination  among 
some  ....  to  discount  overhead  too 
much  when  they  own  their  own 
sh^s.” 

To  be  remembered  is  that  mem¬ 
bers  of  the  Joint  Industry  Board  are 
employers  of  union  labor  since  the 
board  is  a  joint  operation  of  the 
union  and  the  contractors.  Of  this 
group  in  Arizona  it  was  found  that 
66%  do  mostly  commercial  work. 
24  mostly  residential. 

The  analysis  disclosed  that  48% 
of  owners  do  all  estimating,  super¬ 
vision,  purchasing  and  other  detail 
work.  Thirty-seven  pter  cent  do  some 
or  most  of  the  above,  7%  serve  in 
the  proper  management  capacity  and 
8%  employ  general  managers,  most 
of  whom  perform  a  certain  amount 
of  detail  work. 

“The  above  shows  that  85%  of  all 
owners  perform  from  a  portion  to 
all  of  the  nonproductive  detail  work 
of  their  organizations  and  but  7% 
act  in  a  true  managerial  coordi¬ 
nating  and  advisory  capacity. 

“It  is  true  that  most  of  the  con 
tributors  in  the  state  are  not  in  a 
position,  volume  or  profitwise,  to 
employ  additional  personnel  for  es¬ 
timating,  supervision,  purchasing 
and  office  work,  and  it  is  certainly 
not  recommended  that  such  contrac¬ 
tors  add  to  their  overhead  unneces¬ 
sarily.  However,  there  are  instances 
where  contractors  are  practicing 
false  economy.  These  are  cases  where 
the  business  had  adequate  volume 
and  ownership  is  overburdened  with 
detail  work.  In  such  cases,  it  is  im¬ 
possible  for  the  owners  efficiently 
to  cover  all  phases  of  their  business 
and  maintain  an  objective  viewp>oint 
simultaneously. 

“The  principal  duties  of  manage- 


"In  one  way  or  another,  every  contractor  must  be  able  to 
accomplish  these  management  objectives.  When  the  volume 
of  work  is  small,  he  can  keep  informed  only  if  he  is  supplied 
with  adequate  and  current  accounting  records.  When  volume 
increases,  he  must  be  willing  and  able  to  delegate  portions 
of  the  work  to  competent  key  personnel." 


L 
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ment  are  to  analyze  financial  condi¬ 
tions  and  business  activities,  coor¬ 
dinate  the  functions  and  personnel 
of  the  business  and  train,  direct  and 
advise  the  key  personnel.  Manage¬ 
ment  can  accomplish  these  objectives 
only  if  it  keeps  itself  free  from  un¬ 
necessary  detail  work  and  is  kept 
currently  informed  of  the  current 
financial  position  and  status  of  work 
in  progress. 

“In  one  way  or  another,  every  con¬ 
tractor  must  be  able  to  accomplish 
these  management  objectives.  VVhen 
the  volume  of  work  is  small,  he  can 
keep  informed  only  if  he  is  supplied 
with  adeouate  and  current  account¬ 
ing  records.  When  volume  increases, 
he  must  be  willing  and  able  to  dele¬ 
gate  portions  of  the  work  to  com¬ 
petent  key  personnel.” 

The  survey  then  goes  on  to  ana¬ 
lyze  methods  of  operations,  which 
include  inventory  control,  material 
handling,  estimating,  direct  costs, 
overhead  and  profit.  A  rather  com¬ 
plete  analysis  is  made  of  ail  the 
management  functions  and  the  ac¬ 
counting  that  is  recruited,  even  of 
tools  and  automotive  equipment. 
The  tools  of  management,  such  as 
accounting,  financial  statements, 
profit  and  loss  statements,  and  fi¬ 
nancial  policy  and  analysis  are  cov¬ 
ered  in  later  parts  of  the  refxirt. 

The  appendix  to  the  report  con¬ 
tains  a  table  of  markup  percentages 
for  overhead  and  net  profit  clearly 
worked  out.  It  also  has  a  chart  of 
ratio  of  labor  and  material  to  sales 
by  volume  group,  a  ratio  of  over¬ 
head  to  sales  by  volume  group  ami 
a  ratio  of  overhead  to  direct  costs 
by  volume  group.  The  sad  part  comes 
in  the  fourth  chart,  a  ratio  of  net 
profit  before  taxes  to  sales  by  vol¬ 
ume  group.  The  under  $100,000 
volume  group  showed  only  a  l^o  net. 
the  $100,000  to  $400,000  a  2.2%  and 
even  the  $400,000  and  over  onlv 
5.7%. 

Hence  the  contractors  of  Arizona 
have  a  better  picture,  brought  to 
them  from  a  qualified  and  com¬ 
petent  financial  outside  source,  of 
what  it  takes  to  make  a  good  and 
profitable  contracting  business. 
With  this  as  a  base,  the  Electrical 
Joint  Industry  Board,  managed  bv 
Jerome  Kelleher,  is  designing  courses 
and  activities  to  reinforce  the  weak 
places  and  to  strengthen  them. 

First  a  questionnaire  was  sent  out 
to  determine  the  special  courses 
wantetl  for  the  12-month  periotl.  In 
this  the  recipient  was  to  answer 
questions  as  to  the  time  preferred 
for  classes,  how  often  they  should 
meet,  whether  short  or  long  courses 
were  preferred  and  then  a  list  of 
cotirses.  These  included  accounting 


and  cost  analysis,  blue  print  reading, 
business  administration,  cable  splic¬ 
ing,  electronic  and  other  controls, 
estimating,  housejxiwer,  job  manage¬ 
ment,  personnel  administration,  sell¬ 
ing,  speed  reading,  supervisory  train¬ 
ing  and  the  electrical  codes. 

To  do  everything  in  a  completely 
businesslike  way,  applicants  for 
training  other  than  apprentices 
signed  an  emplfiyer-employee  agree¬ 
ment.  For  the  blue  print  reading 
course  taught  by  .Miss  Lucille  Kauf¬ 
man,  25  enrolleil.  .\  business  man- 


Need  for  a  place  to  which  the  pub¬ 
lic  can  go  and  see  a  very  complete 
line  of  lighting  fixtures  for  the  home 
and  garden  has  prompted  Lysle 
Keith  of  Enterprise  Electric  Co.  in 
Boise  to  launch  a  separate  venture. 
The  electrical  contracting  business. 
Enterprise  Electric  (io.,  has  been 
turned  over  to  his  brother.  Bill 
Keith.  Then  with  a  partner,  Harold 
X.  Shelley,  Lysle  Keith  has  opened 
the  “Light  House”  in  Boise’s  most 
up-and-coming  shopping  center, 
Vista  V'illage  on  \'ista  .Avenue  south 
of  the  Union  Pacific  depot  in  Boise. 

“Primarily  we  are  trying  to  work 
on  a  distributor  basis  and  still  have 
a  go<Kl  retail  display,”  says  Keith. 
"Our  interior  design  and  colors  were 
by  Grider  &  La.Marche,  architects. 

“We  are  trving  to  give  a  contractor 


agement  seminar  for  owners  was  ar¬ 
ranged  as  a  dinner  session. 

Dr.  Arthur  Guttenberg,  assistant 
professor  of  business  management  at 
Arizona  State  (killege  at  Tempe,  is 
the  counselor  on  the  educational 
courses.  In  Tucson  35  took  the  job 
management  course.  Certificates  of 
completion  are  given  to  those  who 
satisfactorily  finish  any  of  the  JIB 
educational  program  courses.  In 
many  cases  the  courses  carry  a 
charge,  part  of  which  is  refundable 
upon  the  completion  of  the  course. 


and  architect  service  by  displaying 
and  having  in  operation  the  follow¬ 
ing  items:  Remcon  complete  system; 
Ci-E  12-circuit  low-voltage  system; 
Touch-Plate  18<ircuit  master  sys¬ 
tem;  Square  I)  low-voltage  system. 
We  also  have  Luxtrol  dimmers. 

“Our  switching  is  done  by  the 
above  low-voltage  systems  in  addi¬ 
tion  to  Honeywell  Tap-lite,  Rodale 
Tochette,  Arrow  Quiette,  G-E  Mer¬ 
cury  with  illuminated  handle  and 
lonventional  switches.  Our  exterior 
bracket  lights  are  mounted  on  a 
Iwiard  and  batten  wall  to  simulate 
the  exterior  of  a  house.  We  have  285 
dilferent  fixtures  wired  and  switched 
from  two  or  more  locations.”  In  ad¬ 
dition,  a  complete  stock  of  lamps, 
some  table  lamps  and  some  garden 
pole  lamps  are  stocked. 


Complrtr  variety  of  lif;hting  fixtures  displayed  by  Lysle  Keith  at  the  Light  House 


Provides  Display  for  the  Trade 
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Arizona  contractors,  through  EJIB,  analyze 

Low  Bidding  —  Cause  and  Cure 


Ckjiiuaciui!>  in  Arizona  now  know 
more  about  their  costs.  They  also 
realize  they  are  not  making  a  de¬ 
sirable  net  profit.  But  from  a  study 
just  completed  by  the  Electrical 
Joint  Industry  Board  they  have  a 
much  better  idea  of  how’  to  go  about 
getting  into  a  better  profit  p>osition. 

One  of  the  major  projects  of  the 
Arizona  Electrical  Joint  Industry 
Board,  after  surveying  its  members’ 
wishes,  was  to  engage  the  firm  of 
Sullivan-Murphy  &  Associates,  busi¬ 
ness  consultants,  to  make  a  thorough 
analysis  of  the  financial  operations 
of  the  electrical  contracting  business 
in  the  state.  This  firm  analyzed  the 
operations  of  102  firms,  97%  of  the 
eligible  contributors  to  the  board. 
It  found  that  90%  of  all  contractors, 
basetl  on  this  97%  analysis  of  all 
contractors,  were  bidding  too  low. 
•And  less  than  10%  actually  knew 
their  own  costs. 

Following  up  on  the  cost  survey, 
the  EJIB  is  now'  offering  its  mem¬ 
bers  a  series  of  classes  on  manage¬ 
ment  problems,  directed  to  owners, 
managers  and  top-level  supervisors. 
Geared  together  with  other  educa¬ 
tional  courses  for  apprentices  and 
journeymen,  courses  are  also  carried 
on  in  blue  print  reading  and  job 
management.  I'hese  have  been  held 
both  in  Phoenix  and  in  Tucson.  A 
control  engineering  course  for  jour¬ 
neymen  also  on  the  program. 

While  the  Arizona  survey  averages 
conditions  among  these  groups  in 
that  state  the  conditions  found  can 
very  well  be  taken  to  be  general 
throughout  the  electrical  contracting 
business  in  other  states.  The  group¬ 
ings  averaged  out  in  the  study  were 
those  doing  up  to  $100,000  business, 
$100,000  to  $400,000  and  a  third 
group  $400,000  and  above. 

To  quote  some  of  the  pertinent 
findings  from  the  report: 

“Most  will  agree  there  has  been 
sufficient  work  available  to  keep  all 
contractors  busy.  Yet,  for  some  rea¬ 
son,  it  has  usually  been  difficult, 
at  times  almost  impossible,  to  obtain 
a  job  at  a  fair  figure.  The  general 
consensus  is  that  the  ‘other’  con¬ 
tractor  is  bidding  too  cheap,  at  cost 
or  below  cost. 

“It  should  be  noted,  however,  that 
the  ‘other’  contractor  composes  bet¬ 


ter  than  90%  of  all  contractors.” 

Although  contractors  may  have 
been  good  mechanics,  the  ref>ort 
points  out,  upon  entering  business 
on  their  own  they  have  suddenly  and 
without  any  experience  or  training 
entered  into  the  most  severe  type  of 
comjjetition  —  management  competi¬ 
tion.  Lack  of  management  experience 
is  not  a  reflection  u|>on  the  con¬ 
tractor’s  ability.  He  must,  however, 
follow  certain  established  basic  man¬ 
agement  principles.  Those  princi¬ 
ples,  it  is  declared,  are  the  tech¬ 
niques  used  by  big  business  to  con¬ 
trol  operations  and  assist  human 
judgment  in  management.  They  apj- 
ply  to  small  business  with  equal 
effectiveness. 

The  repKjrt  makes  first  a  study  of 
existing  conditions  pretty  much  lo¬ 
calized  to  the  State  of  Arizona.  How¬ 
ever,  it  show's  that  62%  of  the  con¬ 
tractors  employ  five  or  less  electri¬ 
cians  on  their  productive  pay  roll. 
This  is  a  fairly  typical  situation 
everywhere.  Of  nonproductive  per¬ 
sonnel  many  of  the  low-volume 
group  think  they  do  not  emjiloy 
anyone  when  they  operate  from  their 
own  homes.  However,  contractors’ 
w'ives  help  with  the  bcxjk  work  and 
the  contractors  do  book  work  in  the 
evenings,  both  of  which  are  a  neces¬ 
sary  expense  to  the  business.  They 
are  their  own  “nonpiroductive”  pay 
roll,  sometimes  nonpaid  as  w'ell. 

It  was  also  found  that  29  of  the 
102  total  operate  from  their  homes, 
34  own  their  own  shops  and  39  rent 
their  shops.  Likewise  found  was  that 
many  who  operate  from  their  homes 
“are  of  the  belief  that  they  have 
either  no  overhead,  or  that  their 
overhead  is  very  small  and  they  fail 
to  allow  adequately  for  this  expense 
in  their  bidding.  Very  few  in  this 
groupj  have  accurate  knowledge  as 
to  the  amount  of  this  overheat!  fig¬ 


ure  or  p)ercentage.  Most  of  these  same 
contractors  ....  possess  the  highest 
overhead  percentage  of  all  groups. 
I'here  is  also  an  inclination  among 
some  ....  to  discount  overhead  too 
much  when  they  own  their  own 
shops.” 

To  be  remembered  is  that  mem¬ 
bers  of  the  Joint  Industry  Board  are 
employers  of  union  labor  since  the 
board  is  a  joint  op>eration  of  the 
union  and  the  contractors.  Of  this 
group  in  Arizona  it  was  found  that 
66%  do  mostly  commercial  work. 
24  mostly  residential. 

The  analysis  disclosed  that  48% 
of  owners  do  all  estimating,  super¬ 
vision,  purchasing  and  other  detail 
work.  Thirty-seven  p>er  cent  do  some 
or  most  of  the  above,  7%  serve  in 
the  proper  management  capacity  and 
8%  employ  general  managers,  most 
of  whom  perform  a  certain  amount 
of  detail  w’ork. 

“The  above  shows  that  85%  of  all 
owners  perform  from  a  portion  to 
all  of  the  nonproductive  detail  work 
of  their  organizations  and  but  7% 
act  in  a  true  managerial  coordi¬ 
nating  and  advisory  capacity. 

“It  is  true  that  most  of  the  con 
tributors  in  the  state  are  not  in  a 
position,  volume  or  profitwise,  to 
employ  additional  personnel  for  es¬ 
timating,  supervision,  purchasing 
and  office  work,  and  it  is  certainly 
not  recommended  that  such  contrac¬ 
tors  add  to  their  overhead  unneces¬ 
sarily,  However,  there  are  instances 
where  contractors  are  practicing 
false  economy.  These  are  cases  where 
the  business  had  adequate  volume 
and  ownership  is  overburdened  with 
detail  work.  In  such  cases,  it  is  im¬ 
possible  for  the  owners  efficiently 
to  cover  all  phases  of  their  business 
and  maintain  an  objective  viewpoint 
simultaneously. 

“The  principal  duties  of  manage- 


"In  one  way  or  another,  every  contractor  must  be  able  to 
accomplish  these  management  objectives.  When  the  volume 
of  work  is  small,  he  can  keep  informed  only  if  he  is  supplied 
with  adequate  and  current  accounting  records.  When  volume 
increases,  he  must  be  willing  and  able  to  delegate  portions 
of  the  work  to  competent  key  personnel." 
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menl  are  to  analyze  financial  condi¬ 
tions  and  business  activities,  coor¬ 
dinate  the  functions  and  personnel 
of  the  business  and  train,  direct  and 
advise  the  key  personnel.  Manage¬ 
ment  can  accomplish  these  objectives 
only  if  it  keeps  itself  free  from  un¬ 
necessary  detail  work  and  is  kept 
currently  informed  of  the  current 
financial  position  and  status  of  work 
in  })rogress. 

“In  one  w’ay  or  another,  every  con¬ 
tractor  must  be  able  to  accomplish 
these  management  objectives.  VVhen 
the  volume  of  work  is  small,  he  can 
keep  informed  only  if  he  is  supplied 
with  adeouate  and  current  account¬ 
ing  records.  U’hen  volume  increases, 
he  must  be  willing  and  able  to  dele¬ 
gate  pKjrtions  of  the  work  to  com¬ 
petent  key  personnel.” 

The  survey  then  goes  on  to  ana¬ 
lyze  methods  of  operations,  which 
include  inventory  control,  material 
handling,  estimating,  direct  costs, 
overhead  and  profit.  A  rather  com¬ 
plete  analysis  is  made  of  all  the 
managcmient  functions  and  the  ac¬ 
counting  that  is  reejuired,  even  of 
tools  and  automotive  equipment. 
The  tools  of  management,  such  as 
accounting,  financial  statements, 
profit  and  loss  statements,  and  fi¬ 
nancial  policy  and  analysis  are  cov¬ 
ered  in  later  parts  of  the  report. 

The  appendix  to  the  report  con¬ 
tains  a  table  of  markup  percentages 
for  overhead  and  net  profit  clearly 
worked  out.  It  also  has  a  chart  of 
ratio  of  labor  and  material  to  sales 
by  volume  group,  a  ratio  of  over¬ 
head  to  sales  by  volume  group  and 
a  ratio  of  overhead  to  direct  costs 
by  volume  group.  The  sad  part  comes 
in  the  fourth  chart,  a  ratio  of  net 
profit  before  taxes  to  sales  by  vol¬ 
ume  group.  The  under  $100,000 
volume  group  showetl  only  a  1  %  net, 
the  $100,000  to  $400,000  a  2.2%  and 
even  the  $400,000  and  over  onlv 
5.7  %. 

Hence  the  contractors  of  Arizona 
have  a  better  picture,  brought  to 
them  from  a  qualified  and  com¬ 
petent  financial  outside  source,  of 
what  it  takes  to  make  a  good  and 
profitable  contracting  business. 
With  this  as  a  base,  the  Electrical 
Joint  Industry  Board,  managed  bv 
Jerome  Kelleher,  is  designing  courses 
and  activities  to  reinforce  the  weak 
places  and  to  strengthen  them. 

First  a  questionnaire  was  sent  out 
to  determine  the  special  courses 
wanted  for  the  12-nu)nth  periml.  In 
this  the  recipient  was  to  answer 
(juestions  as  to  the  time  preferred 
for  classes,  how  often  they  should 
meet,  whether  short  or  long  courses 
were  preferred  and  then  a  list  of 
courses.  These  included  accounting 


and  cost  analysis,  blue  print  reading, 
business  administration,  cable  splic¬ 
ing,  electronic  and  other  (ontrtds, 
estimating,  houscqxjwer,  job  manage¬ 
ment,  persfmnel  administration,  sell¬ 
ing,  speed  reading,  supervisory  train¬ 
ing  and  the  electrical  codes. 

To  do  everything  in  a  completely 
businesslike  way,  applicants  for 
training  other  than  apprentices 
signed  an  employer-employee  agree¬ 
ment.  For  the  blue  print  reatling 
course  taught  by  .Miss  Lucille  Kauf¬ 
man,  25  enrolled.  .\  business  man¬ 


agement  seminar  for  owners  was  ar¬ 
ranged  as  a  dinner  session. 

Dr.  Arthur  Guttenberg,  assistant 
professor  of  business  management  at 
Arizona  State  (xrllege  at  Tempe,  is 
the  counselor  on  the  educational 
courses.  In  Tucson  35  took  the  job 
management  course.  Certificates  of 
completion  are  given  to  those  who 
satisfactorily  finish  any  of  the  JIB 
educational  program  courses.  In 
many  cases  the  courses  carry  a 
charge,  part  of  which  is  refundable 
upon  the  completion  of  the  course. 


Complete  variety  of  lifting  fixtures  displayed  by  Lysle  Keith  at  the  Light  House 
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Need  for  a  place  to  which  the  pub¬ 
lic  can  go  and  see  a  very  complete 
line  of  lighting  fixtures  for  the  home 
and  garden  has  prompted  Lysle 
Keith  of  Enterprise  Electric  Co.  in 
Boise  to  launch  a  separate  venture. 
The  electrical  contracting  business. 
Enterprise  Electric  Co.,  has  been 
turned  over  to  his  brother.  Bill 
Keith.  Then  with  a  partner,  Harold 
N.  Shelley,  Lysle  Keith  has  opened 
the  “Light  House”  in  Boise’s  most 
up-and-coming  shopping  center, 
Vista  Village  on  Vista  ,\venue  south 
of  the  Union  Pacific  dejxn  in  Boise. 

“Primarily  we  are  trying  to  work 
on  a  distributor  basis  and  still  have 
a  goinl  retail  display,”  says  Keith. 
“Our  interior  design  anti  colors  were 
by  Grider  &  La.Marche,  architects. 

“We  are  try  ing  to  give  a  contractor 


and  architect  service  by  displaying 
and  having  in  operation  the  follow’- 
ing  items:  Remcon  complete  system; 
G-E  12-circuit  low-voltage  system; 
Touch-Plate  18<ircuit  master  sys¬ 
tem;  .Stjuare  D  low’-voltage  system. 
We  also  have  Luxtrol  dimmers. 

“Our  switching  is  done  by  the 
above  low-voltage  systems  in  addi¬ 
tion  to  Honeywell  Tap-lite,  Rodale 
Tochette,  .\rroyv  Quiette,  G-E  Mer¬ 
cury  with  illuminated  handle  and 
conventional  switches.  Our  exterior 
bracket  lights  are  mounted  on  a 
Ixiard  and  batten  wall  to  simulate 
the  exterior  of  a  house.  W’e  have  285 
different  fixtures  wired  and  switched 
from  two  or  more  locations.”  In  ad¬ 
dition,  a  complete  sttKk  of  lamps, 
some  table  lamps  and  some  garden 
pole  lamps  are  stocked. 
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Grounding  Transformers— II 


How  to  Get  to  Ground 


Tom  Hughes 

Electrical  Safety  Engineer 
California  Division  of  Industrial  Safety 

Because  we  are  dealing  with  three- 
phase  emf  (electromotive  force)  we 
have  a  ready-made  solution  of  our 
problem.  We  can  place  two  windings 
of  different  phase  relation  on  the 
same  iron  core  and  arrange  their 
connections  so  that  their  steady-state 
magnetic  fields  buck  each  other. 
Thus,  in  normal  operation,  all  the 
current  that  can  flow  to  the  Star 
point  (in  supplying  a  balanced  three- 
phase  load)  will  be  the  charging  cur¬ 
rent  to  maintain  these  two  opposing 
magnetic  fields  in  the  same  core  leg. 

From  now  on  we  are  going  to  run 
into  several  “ifs  and  buts”  that  must 
affect  our  choices  or  decisions.  So 
keep  an  open  mind  and  don’t  lose 
track  of  these  influencing  factors. 
Notice  that  we  stipulated  “on  a  bal¬ 
anced  load.”  Naturally,  any  unbal¬ 
ance  will  flow  through  the  paths  of 
a  grounding  transformer  in  the  same 
manner  as  a  fault  ground  current 
does. 

Fig.  2  is  a  geometric  representa¬ 
tion  of  the  winding  of  a  three-  phase, 
Wye-Delta,  power  transformer  con¬ 
nected  to  operate  as  a  grounding 
transformer.  The  Wye-connected 
coils  are  applied  across  the  line  U) 
act  as  the  primary  of  a  normal  three- 
phase  transformer  but  the  secondary 
windings  are  just  connected  in  a 
closed  series  circuit,  to  acconimfulate 
any  induced  emf  as  a  circulating 
current.  Since  one  winding  of  the 
Delta  is  on  each  core  leg  of  the 
transformer  with  a  winding  of  the 
W'ye,  we  have  the  normal  relation 
of  a  three-phase  transformer  (be  it 
a  step-up  or  step-down  application). 

.At  no  load,  an  equal  and  oppo¬ 
site  emf  (the  back-emf)  bucks  the 
build-up  of  current  in  the  primary 
so  that  only  the  “charging  current” 
is  admitted,  to  take  care  of  trans¬ 
former  losses.  The  arrows  drawn 
alongside  the  windings  in  Fig.  2  rep¬ 
resent  the  direction  of  flow  during 
steady-state  three-phase  conditions. 

To  see  what  happens  in  this  sys¬ 
tem  when  a  fault  ground  occurs  on 
one  phase,  we  have  drawn  a 
simpler  rejrresentation  of  the  system 


in  Fig.  3.  We  have  deliberately  left 
out  the  secondary  (Delta)  winding 
of  the  grounding  transformer  and 
the  normal  three-phase  load,  in  order 
not  to  complicate  the  picture.  - 

A  fault  ground  has  occurred  at 
X.  We  have  pictured  it  on  the  line 
side  of  the  grounding  transformer 
but  the  arrows  would  still  take  the 
same  paths  if  we  drew  it  on  a  phase 
wire  to  the  load,  beyonil. 

The  dotted  line  between  the  two 
grouml  symbols  represents  the  siile 
path  of  fault  current.  The  solid  ar¬ 
rows  represent  the  first  inrush  of 
fault  current  as  the  fault  develops. 
It  is  obvious  that  this  flow  must  be 
handled  mainly  by  two  windings  of 
each  transformer,  along  with  the 
steady-state  load  that  is  tied  to  all 
three  windings  of  the  main  trans¬ 
former. 

This  is  where  the  circulating  cur¬ 
rent  in  the  closed-Delta  secondary 
winding  of  the  grounding  trans¬ 
former  comes  into  play.  As  the  heavy 
fault  current  builds  up  in  the  pri¬ 
mary  (cross-the-line)  windings.  Nos. 

I  and  2,  a  heavy  circulating  current 
is  induced  in  the  secondary  windings 
on  these  two  iron-core  legs. 

Since  this  unusually  large  circu¬ 
lating  current  has  to  flow'  through 
all  three  secondary  windings  (of  the 
closed  Delta)  the  secondary  winding 
on  the  core  leg  with  the  Wye  wind¬ 
ing  No.  3  is  going  to  induce  a  like 
current  in  it  and  this  is  represented 
bv  the  broken  (dashed)  arrow.  No.  3. 

W  e  see  that  the  major  portion  of 
this  induced  current  is  going  to  fol¬ 
low  the  circuit  of  the  fault  between 
“grounds”  but  some  of  it  is  going  to 
assume  the  burden  of  the  normal 


Fig.  2 


load,  as  indicated  by  the  dashed  ar¬ 
rows  numbered  three  prime.  Re¬ 
member  that  the  solid  arrows  (indi¬ 
cating  current  passing  through  two 
windings  of  the  main  transformer) 
represent  single-phase,  abnormal  cur¬ 
rent.  .At  the  .same  time,  the  normal 
load  currents  are  trying  to  develop 
in  their  regular  three-phase  se¬ 
quence. 

In  the  words  of  transmission  and 
transformation  experts,  the  normal 
three-phase  load  currents  developed 
in  the  line  or  transformer  windings 
are  said  to  be  in  positive  setjuence 
or  negative  setpience,  depending  on 
the  trigonometric  direction  of  rota¬ 
tion.  These  relations  are  affectt*d  by 
the  nature  of  the  load;  whether  in 
ductive,  purely  resistive  or  capaci¬ 
tive. 

The  only  reason  we  bring  this  up 
is  that  literature,  dealing  with 
grounding  transformers,  often  uses 
the  phrase:  “Zero  Sequence  current.” 
The  zero  sequence  current  is  the  ab¬ 
normal  current  that  is  accommo¬ 
dated  by  all  three  windings,  regard¬ 
less  of  their  normal  phase  relation, 
when  a  fault  to  ground  occurs.  As 
indicated  by  our  solid  arrows,  this 
zero  sc'cjuence  current  flows  toward 
the  fault,  in  all  windings,  regardless 
of  their  normal  phase  relation. 

But  there  are  two  things  we  want 
to  get  quite  clear  about  the  func¬ 
tioning  of  this  grounding  transform¬ 
er  before  we  go  on.  One:  it  forces 
the  zero  sequence  current  to  divide 
three  ways  through  its  windings. 
Thus  windings  1  and  2  only  have  to 
carry  a  third  of  this  fault  current 
instead  of  one  half,  as  would  seem 
apparent  by  the  solid  arrows. 

And  second:  it  reacts  to  balance 
the  neutral  displacement  which 
would  cKcur  at  the  load  if  unbalance 
indicated  by  the  solid  arrows  were 
allowed  to  persist.  If  properly  ap¬ 
plied,  it  helps  to  stabilize  transient 
aberrations  of  the  main  transformer. 

.As  we  mentioned  before,  the 
power  factor  of  the  connected  load 
is  going  to  affect  the  characteristics 
f)f  the  main  transformer.  Suppose, 
for  example,  that  there  were  no 
grounding  transformer  connected 
across  the  Delta  secondary  of  the 
main  transformer  and  that  the  Wve- 


May,  1958— Electrical  West 


Wiring  83 


3' 


Transformer 


tonncctcd  load  shown  in  Fig.  3  were 
a  large  motor  (causing  a  lagging 
factor).  When  the  initial  wave  front 
of  the  fault  current  hits  the  main 
transformer,  the  line  voltage  can  re¬ 


cede  U)  critically  low  values  (momen¬ 
tarily)  and  mess  up  the  operation  ol 
solenoid  valves  and  other  control  de¬ 
vices  on  the  system. 

On  the  other  hand,  if  there  were 


no  inductive  load  and  the  fault  oc¬ 
curred  at  the  end  of  an  extremely 
long  run  of  feeder  in  conduit  (intro 
eluting  the  condenser  capacity  be- 
tw’een  the  conductors  and  their  con¬ 
taining  conduit)  a  resulting  leading 
jx>wer  factor  might  cause  a  mcjmen- 
tary  vcjltage  surge  that  could  bum 
cjut  lights  or  cause  other  damage  to 
loads. 

When  a  steep  wave  front  hits  a 
transformer  it  does  not  pass  through 
the  winding  evenly.  Depending  on 
the  impedance  (reactance)  of  the 
transfexmer,  the  coils  nearest  the  ter¬ 
minals  will  be  forced  to  assume  more 
than  their  share  of  the  voltage  wave. 
In  the  cast  of  a  Delta  seconeJary  we 
have  not  only  this  transient  aberra¬ 
tion  within  the  windings  but  the 
added  fact  that  zero  sequence  cur¬ 
rent  favors  the  two  windings  adjoin¬ 
ing  the  affeett'd  phase  (as  shown  in 

(.Vex/  article  in  this  series  will  be 
“Zigzag  Transformers") 


What  About  Panelboards? 

Chostor  H.  Hefner,  S«n  county  El*ctric«l  Inspoctor 


Interchangeable  circuit  breakers 
and  panelboards  to  accommodate 
them  is  a  hot  subject  lx.‘foie  the  code 
committees  of  the  International  .\sso 
ciation  ol  F.lectrical  lns|x;ctors  at  the 
present  time.  Recj nests  have  been 
made  from  several  chajjteis  for  ccxle 
levision  and  limitation  of  inter¬ 
changeability.  It  is  a  timely  subject 
and  concerns  the  safety  of  electrical 
installations. 

.■\  little  airing  of  the  pro  and  con 
ideas  should  be  interesting  and  1 
would  like  to  start  the  ball  rolling. 
Fhe  first  thing  I  want  to  make  clear 
is  that  this  is  a  personal  opinion  of 
a  problem  from  an  inspector’s  view- 
|K)int.  I  intend  to  express  my  opinion 
and  expect  anyone  with  a  different 
opinion  to  do  likewise.  Therefore,  f 
ex|)ett  rebuttals  and,  in  fact,  wel¬ 
come  them  so  that  Ixith  sides  can 
be  heard.  In  such  a  way  something 
constructive  will  result. 

First,  1  feel  that  the  capacity  ol 
bus  bars  should  be  determined  by 
the  total  possible  loads  on  all  branch 
circuits.  If  there  exists  the  facility 
to  increase  the  branch  circuit  ca¬ 
pacity  by  interchangeable  breakers, 
then  adclitional  bus  capacity  should 
be  provided. 


Second,  I  leel  that  when  a  I5-anip 
breaker  on  a  lighting  and  appliance 
panelboard  is  replaced  with  a  20-, 
.30-,  40-  or  50-amp  breaker  the 
Underwriters’  Laboratories’  approval 
is  voided.  1  base  this  opinion  on 
UL  .Standard  07  (panelboards),  par. 
40. 

This  to  me  is  very  clear.  .\s  1 
understand  it,  the  bus  bar  capacity 
is  dependent  on  a  15-amp  branch 
circuit  having  an  assumed  average 
load  current  ol  10  amp.  I  also  feel 
that  spacing  control  would  be  voided 
for  No.  10,  No.  8  and  No.  0  wires 
would  then  be  used  instead  of  No. 
12  conductors  for  which  the  panel 
was  designed  (par.  90). 

The  matter  of  proper  size  ter¬ 
minals  for  various  sizes  of  conductors 
would  also  enter  at  this  point.  How¬ 
ever,  this  is  a  secondary  considera¬ 
tion  and  I  base  my  argument  pri¬ 
marily  on  the  first  part  of  this  para¬ 
graph.  .\s  further  reference  I  recom¬ 
mend  Icxiking  at  tables  B,  C  and 
D,  par.  47. 

Third,  I  do  not  see  how  par.  10a 
can  be  of  any  value  when  it  would 
be  imjKissible  to  determine  at  the 
factory  what  the  ultimate  combina¬ 
tion  of  breakers  and/or  branch  cir¬ 


cuits  would  be  in  the  field.  By  using 
single-pole  breakers  of  various  sizes 
an  unbalanced  loading  could  very 
conceivably  make  it  very  difficult 
to  determine  the  size  of  the  neutral 
bus  bar. 

Therefore,  I  feel  that  a  possible 
|M>sition  of  safety  for  the  inspector 
might  be  to  require  a  fused  switch 
or  breaker,  with  the  proper  over¬ 
current  protection,  ahead  of  the 
panel  in  all  cases  to  assure  a  maxi¬ 
mum  loading  of  the  bus  bars. 

Other  Factors  Not  Discus.sed 

Fhere  are  many  other  factors, 
such  as  conductor  size  on  feeders, 
etc.,  which  could  become  critical 
in  many  an  installation  but  1  have 
not  gone  into  this  here.  1  want  to 
restrict  discussion  to  panelboards.  If 
enough  interest  is  shown  we  could 
go  into  a  discussion  of  these  other 
facets  of  the  problem  in  another 
article. 

Those  of  opposite  opinions  will 
surely  want  to  express  them.  They 
should  be  afforded  an  oppiortunity 
to  do  a  little  research  before  any 
more  facts  are  brought  forth  on  this 
subject. 
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PCEA  Engineers  Have  Workshop 


At  the  tirsi  day’s  luncheon  Dr  •Jo¬ 
seph  Kaplan,  chairman,  U.  S.  Na¬ 
tional  Committee,  IGY,  spoke  on  the 
subject  of  the  International  Geo¬ 
physical  Year.  Dr.  Kaplan  endeav¬ 
ored  to  bring  the  many  aspects  of 
the  Geophysical  Year  study  program 
to  the  attention  of  the  group,  since 
overmuch  attention  has  been  given 
to  the  satellite  phase  of  the  program. 
.\side  from  broadening  the  scope  of 
the  Geophysical  Year  activities,  he 
pointed  to  some  of  the  important 
contributions  that  can  come  from 
this  ty|re  of  international  scientific 
cooperation. 

The  second  day’s  luncheon  meet¬ 
ing,  chaired  by  Bob  Brinton,  Pacific 
Gas  and  Electric  Co.,  featured  Elec- 
TRicAi.  West’s  C.  W.  “Brodie”  Leihy 
on  the  subject  “Is  .An  Electric  Util¬ 
ity  Career  Worthwhile?”  Sjreaking 
for  the  scientific  and  technical  fields, 
he  indicated  that  a  utility  career  of¬ 
fers  financial  returns  equal  to  the 
average  of  .American  industry.  In  ad¬ 
dition,  it  offers  better  than  average 
working  conditions  and,  today,  an 
unusual  opjxjrtunity  for  rapid  ad¬ 
vancement  into  the  management 
brackets. 

The  meeting’s  only  general  ses¬ 
sion,  presided  over  by  Pacific  Gas 
and  Electric’s  Ira  W.  Collins,  fea¬ 
tured  a  panel  of  exjwjrts  discussing 
the  state  of  the  atomic  energy  art. 

W.  E.  Parkins,  chief  of  engineer¬ 
ing,  Atomics  International,  C^anoga 
Park,  Calif.,  presented  the  group 
with  the  status  of  sodium  graphite 
and  organic  mcxlerated  reactors.  In 
line  with  his  comj)any’s  work  with 
sodium  graphite  reactors.  Parkins 


explained  the  program  toi  the  Con 
sumers’  Public  Power  District  75,(K)0- 
kw  station,  which  will  begin  ojjera- 
tion  as  a  coal-fired  station  in  1961 
but  will  be  converted  to  nuclear  op¬ 
eration  by  mid- 1962. 

.A.  L.  Bethel,  Westinghouse  Elec¬ 
tric  Corp.,  explained  the  extensive 
testings  that  enabled  the  Shipping- 
port  reactor  to  reach  full  power  only 
three  weeks  after  it  first  went  crit¬ 
ical.  The  reason  for  this  rapid  prog¬ 
ress  was  the  result  of  a  test  program, 
beginning  in  April  1957,  which 
checked  component  by  com|)onent 
and  system  by  system  —  over  150  sep¬ 
arate  operational  tests  to  assure  sat¬ 
isfactory  and  safe  operation. 

General  Electric  Co.’s  Dr.  W.  K. 
Woods,  manager  of  nuclear  mater¬ 
ials  at  the  G-E  Vallecitos  labora¬ 
tory,  Pleasanton,  discussed  the  broatl 
scoj>e  of  exijerimental  activities  be¬ 
ing  undertaken  at  the  Vallecitos  la¬ 
boratory.  He  stressed  the  value  ol 
V’allecitos  as  a  tool  to  obtain  infor¬ 
mation  for  future  designs.  Looking 
ahead.  Dr.  WckkIs  pointed  out  that 
there  was  still  a  very  limited  experi¬ 
ence  with  forced  circidation,  or  dual¬ 
cycle  operation,  that  long-time  ex¬ 
perience  with  Dresden-type  fuel  rods 
was  limited  and  that  as  yet  his  group 
has  not  had  exjierience  with  a  fuel- 
element  rupture. 

Transportation 

Sponsor:  C.  /..  ('.nllnp,  Lali'otnio  t.hdrit 
Potvfr  Co. 

N.  J.  .\ltKen/ie.  .Southern  Cali 
Ifirnia  Edison,  headed  up  a  rouml 


table  discussion,  discussing  the 
means  for  comjrensating  employees 
for  the  use  of  their  cars  for  company 
use.  .A  majority  of  payment  was  on 
the  basis  of  irer-mile  com|>ensation, 
but  the  details  varied  from  company 
to  company. 

The  many  variables  available  to 
irans|K)rtation  management  as  it  se¬ 
lects  c*quipment  for  the  many  utility 
jobs  were  reviewed  by  Ray  Goltlen, 
.Arizona  Public  .Service,  and  D.  K. 
.Madison,  San  Diego  Gas  &  Electric. 
.Madison  concluded,  “Our  job  re¬ 
mains  the  same  —  to  select  the  ve¬ 
hicle  comjxments  for  the  job  in¬ 
tended  to  achieve  the  best  possible 
results.” 

Pacific  Telephone  &  Telegraph 
Co.’s  H.  B.  I.owden  discussecl  his 
company’s  driver  training  course, 
which  in  the  past  10  years  has  given 
a  58^,  reduction  in  accident  fre- 
(juency  rate,  and  has  also  increased 
gasoline  mileage  and  reduced  repair 
costs  to  tires  and  vehicles.  The  key 
ingredient  of  this  training  course  is 
the  use  of  sound  human  relations 
|>rcKeclures  to  change  an  individual’s 
attitude  toward  motor  vehicle  safety. 

.A  panel  made  up  of  G.  P.  Larson. 
PG  and  E2,  N.  J.  .McKenzie,  Southern 
California  Edison,  and  C.  I..  Gallup, 
California  Edectric  Power,  discussed 
vehicle  replacement  programs.  Lar¬ 
son  described  PG  and  E’s  program 
as  not  being  a  rigid  age  replacement 
one,  but  rather  a  “no  major  over¬ 
haul”  program  which  has  materiallv 
leduced  the  cost  per  mile. 

Looking  at  the  subject  ol  automo 
live  preventive  maintenance  prac 
tices,  R.  S.  Baird.  General  Telephone 
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Edison  house 


Cm.  of  California,  stated,  “Remcm 
her,  the  equipment  you  ojrerate  is 
continually  changin^  in  design,  jx?r- 
forniance  and  eflitienty.  Keep  your 
maintenance  o|x-rations  as  up  to  date 
as  the  eejuipments  you  maintain.” 

I).  W.  Ferguson,  I’acific  Gas  and 
Electric  Co.,  held  a  round  table 
which  reviewed  utility  companies’ 
current  maintenance  practices.  One 
organization  indicated  that  it  had  a 
dynamometer  and  was  receiving  very 
favorable  results.  Others  in  the 
group  mentioned  tune-up  equip 
ment. 

In  an  additional  look  at  driver 
training  programs  and  the  training 
of  c(|uipment  ojrerators,  Glenn  Mer¬ 
ritt,  PG  and  E,  and  W.  H.  Browm, 
•Southern  California  Edison,  ex¬ 
plained  their  companies’  jjrograms. 
Speaking  for  PG  and  E,  Merritt  in¬ 
dicated,  “'rhere  has  been  a  reduc¬ 
tion  of  approximately  40^1:  in  the 
frecjuency  rate  of  avoidable  automo¬ 
bile  accidents  cxcurring  on  the  sys¬ 
tems.” 

Leigh  Alrell,  PG  and  E,  brought 
into  fcKus  the  problems  that  have 
come  about  by  the  intrcxluction  of 
12-v  automotive  electrical  systems, 
whereas  many  trailers  and  auxiliary 
equipment  are  equipped  for  6-vonly. 

In  the  final  session,  Ray  Golden 
held  a  round  table  covering  a  vari¬ 
ety  of  transportation  problems.  Main 
|)oint  of  interest  was  the  establishing 
of  an  uniform  PCE.\  approach  so 
that  various  member  companies 
could  compare  automotive  mainte¬ 
nance  efficiencies,  such  as  the  ratio 
of  mechanics  to  vehicles. 

System  Operations 

Sponsor:  U’.  A.  Dains,  San  Diego  Gas  Sc 
Electric  Co. 

In  a  two-hour  joint  meeting  cov¬ 
ering  the  design  and  operation  of 
steam  plants  for  ojjeration  under 
emergency  conditions,  the  System 


()|jerations  group  and  the  Steam 
Generation  and  Engineering  Design 
groups  heard  a  well-cjualified  panel 
cover  various  phases  of  the  subject. 

|.  H.  Gcxxlell,  Bechtel  Corp.,  com¬ 
mented  on  the  over-all  design  consid¬ 
erations  and  indicated  that  at  least 
one  utility  was  committed  to  install 
a  precipitator  at  a  new  station  as 
soon  as  a  satisfactory  device  was 
developed. 

Worthington’s  Igor  Karassik  dis¬ 
cussed  the  operation  of  pumps  under 
the  conditions  of  reduced  voltage 
and  frecjuency.  He  jrointed  out  that 
voltage  fluctuations  are  more  im- 
jrortant  to  consider  liecausc  they  can 
ire  jrresent  without  frecjuency  varia¬ 
tions,  but  frecjuency  variations  are 
usually  accomjjanied  by  voltage  vari¬ 
ations. 

Westinghouse’s  G.  B.  Rathbun, 
discussing  auxiliary  motor  ojreration 
under  emergency  conditions,  indi¬ 
cated  that  in  many  cases  the  motors 
tan  take  overheating  without  serious 
damage. 

Contributing  their  thoughts  on  oj> 
erating  exjierience,  J.  L.  Cohon  and 
R.  .\.  Johnson  of  .Southern  Cali¬ 
fornia  Edison  rejjorted  on  some  un- 
dersjjeed  and  undervoltage  tests, 
which  indicated  that  their  existing 
units  could  recover  under  full  loatl 
conditions  from  a  voltage  dij>  of 
70^  normal  for  la-seconcl  duration. 
Ehese  tests  have  been  helpful  in  the 
design  of  the  new  Huntington  Beach 
station  and  in  jjiedicting  the  jrer- 
lormance  of  reheat  units  during  sys¬ 
tem  disturbances. 

Arizona  Public  .Service’s  Charles 
Bartson  related  his  comj>any’s  ex- 
jieriences  in  coping  with  emergency 
conditions. 

The  subject  of  energizing  new  sub¬ 
stations  and  equipment  was  treated 
by  a  panel  including  K.  L.  Andrews, 
California  Electric  Power,  R.  W. 
Ganzer,  San  Diego  Gas  &  Electric, 
and  C.  H.  Sedam,  Pacific  Gas  and 
Electric.  The  discussion  showed  how 


the  various  lomjranies  coordinated 
engineering,  construction  and  ojjer- 
ating  dejzartments  to  bring  about 
safe  energizing  and  testing  proced¬ 
ures,  as  well  as  final  loadings. 

Southern  California  Edison’s  Dave 
Hodges  and  A.  Klopfenstein  covered 
the  exjrerience  of  their  company  in 
treating  bushings  in  areas  of  fog  or 
industrial  contamination  with  a  sili¬ 
cone  dielectric  comjxjund  in  an  ef¬ 
fort  to  cut  down  on  the  period  be¬ 
tween  insulator  washings. 

Three  speakers,  C.  E.  Postel, 
Southern  California  Edison,  C.  K. 
Grant,  California  Electric  Power, 
and  Earl  Whiteley,  Pacific  Gas  and 
Electric,  discussed  the  relaying  limi¬ 
tations  imjxrsed  by  system  design. 

Lloyd  Flanigan,  California  Elec¬ 
tric  Power  Co.,  discussed  some  ojjer- 
ating  problems  that  come  about  as  a 
result  of  loss  of  load  diversity  on  the 
distribution  system.  Flanigan  pre¬ 
sented  some  means  of  overcoming 
this  difficulty,  and  then  cleverly 
threw  the  meeting  ojsen  to  discus¬ 
sion.  Lively  comments  by  .Arizona’s 
Reinhold,  Davis  from  San  Diego,  and 
-Arthur  Scott,  .San  Francisco,  added 
construction  ideas  to  the  paper. 

Hydro  Generation 

Sponsor:  ,\f.  L.  Dickinson,  Bechtel  Corp. 

Southern  California  Edison’s  H. 
.A.  Barber,  rejxrrting  on  the  various 
factors  that  cause  deterioration  in 
concrete,  concluded  that  each  IcKa- 
tion  must  be  given  individual  treat¬ 
ment  depending  on  cost  and  ex- 
jx)sure.  Of  equal  imjxjrtance  is  a 
program  of  test  and  inspection, 
which  facilitates  the  scheduling  of 
maintenance  repairs  before  a  major 
corrective  program  is  necessary. 

Looking  at  the  questionable  hydro 
site,  A.  R.  Klann,  manager  of  sales, 
hydraulic  section,  Allis  -  Chalmers 
Co.,  presented  suggestions  that  may 
reduce  hydro  equipment  costs  to  the 
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extent  where  tliey  woultl  betoine 
economically  leasible. 

J.  Fisch,  chief  consulting  engineer, 
S.  Morgan  Smith  C>).,  discussed  de¬ 
sign  considerations  affecting  the  sec- 
tionalizing  of  turbine  components. 
Properly  sectional ized  components 
reduce  field  costs  anti  erection  time. 
Fisch  also  commented  on  his  com¬ 
pany’s  use  of  T1  steel  in  turbine 
design. 

H.  K.  Pratt,  Bechtel  Corp.,  jire- 
sented  a  carefully  documentetl  paper 
on  the  feasibility  of  pump  storage. 
His  paper  covered  the  place  of  pump 
storage  on  a  typical  large  utility 
system,  the  economics  involved,  as 
well  as  some  characteristic  equip¬ 
ment  and  site  arrangements.  In  his 
conclusion  he  stated  .  .  .  “It  appears 
likely  that  many  utilities  can  profit¬ 
ably  incorporate  in  their  present  sys¬ 
tem  a  substantial  amount  of  pump 
hydroelectric  storage  development.” 

In  view  of  the  marked  trend  to 
unattended  hydro  stations,  A.  B. 
Christie,  Southern  (California  Edison, 
F.  I.  Lawson,  PG  and  E,  and  J.  V. 
Kresser,  W'estinghouse,  each  treated 
the  subject,  “Design  for  .Automatic 
or  Semiautomatic  Operation  of  Hy¬ 
droelectric  Plants.”  The  speakers 
covered  both  protective  and  control 
devices,  as  well  as  the  supervisory 
and  telemetering  communication 
etpiipment. 

.Southern  (California  Edison’s  A. 
Klopfenstein  reported  on  a  mobile 
dynamics  laboratory  that  his  com¬ 
pany  has  in  use.  The  installation 
of  an  aerial  load  frequency  control 
system  for  the  economic  control  of 
generating  plants  has  prompted  a 
study  of  the  sensitivity  of  generators 
to  changes  in  frequency,  and  the 
tesponse  of  the  generation  control 
equipment  to  signals  from  the  aerial 
load  frequency  control  system. 

In  a  joint  presentation,  C.  M. 
Buck,  CC.  E.  Altman  and  G.  W.  De- 
Gottardi,  all  of  Pacific  Gas  and  Elec¬ 
tric  (Co.,  discussed  their  experiences 
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with  high-voltage  d-c  testing  of  a-c 
machines.  They  |K)inted  out  that  tl-< 
testing  is  a  useful  aid  to  predict 
probable  equipment  reliability  and 
to  program  maintenance  operations. 

Discussing  operation  and  main¬ 
tenance  problems  with  vertical  shaft 
multijet  impulse  wheels,  H.  L.  Sher- 
wood,  P(i  and  E,  ami  P.  B.  Dawson 
of  the  Pelton  Division  of  Baldwin- 
Lima-Hamilton  Co.  concluded  that 
operating  experience  on  this  type  of 
turbine  was  satisfactory.  While  there 
appears  to  be  additional  deteriora¬ 
tion,  the  inspection  and  maintenance 
of  runners  of  vertical  machines  have 
proved  to  be  more  convenient  than 
on  horizontal  machines. 

Underground  Transmission 
and  Distribution 

Sponsor:  James  li.  lioiren,  San  Diego  Das 
It  Electric  Co. 

R.  (C.  Blankenburg,  .Southern  (Cali¬ 
fornia  Edison,  reviewed  the  many 
factors  that  influence  the  total  cost 
of  underground  transmission  cable, 
such  as  purchase  p*^ice,  cost  ol  instal¬ 
lation,  cost  of  maintenance  and  op¬ 
eration,  as  well  as  service  reliability 
and  over  all  useful  life. 

San  Diego  Gas  &  Electric’s  Jim 
Bf)wen  headed  a  panel  consisting  ol 
(Carter  Blankenburg,  .Southern  (Cali¬ 
fornia  Edison,  (C.  B.  .Anderson,  (Cali- 
tornia  Electric  Power,  and  E.  E. 
.\eher.  Pacific  (ias  and  Electric,  to 
discuss  the  engineer’s  dilemma  — 
jraperwork.  The  group  exchanged 
ideas  on  the  records  maintained  by 
their  groups,  with  an  eye  toward  the 
elimination  of  any  records  that  are 
not  absolutely  necessary. 

PG  and  E’s  Ken  Dorking  told  the 
group  of  the  new  techniques  devel¬ 
oped  for  the  installation  of  a  new 
1 10-kv  cable  circuit  (see  Ei.kctricai. 
West,  January  1958,  p  78,  for  more 
details). 


R.  J.  Wiseman  ol  the  Okonite 
Cable  Co.  brought  the  groun  up  to 
date  on  the  latest  European  develoj)- 
ments  in  high-voltage  cable.  I  he 
group  indicated  considerable  inter¬ 
est  in  European  practices  by  the 
tjuestions  that  followed  the  piesen 
tation. 

(i&W  Electric  .Spetialiy  (Co.’s  j.  H. 
Nicholas  discussetl  some  ol  the  tie- 
sign  considerations  in  the  develop 
ment  of  equipment  h)r  termination 
of  high-voltage,  gas-1  illed  tables. 

Roy  (Ct)wles,  Rogers  Engineering 
Co.,  San  Francisto,  presentetl  a  his- 
tt)ricai  survey  t)l  suomarine  cables, 
and  concludeil  that  except  ft)r  ex¬ 
ternal  damage  submarine  cable  prt)p- 
erly  made  anti  prttperly  installed 
sht)ultl  t)ller  a  service  life  t)f  .^0  years 
t)r  mt)re  anti  be  reast)nably  free  t)l 
failures. 

Overhead  Transmission 
and  Distribution 

Sponsor:  .-I.  /*.  Cibson.  Southern  Sevada 
Poicer  Co. 

F.  E.  (Cavt>la,  Stnithern  (Califttrnia 
Etlist)n,  rej>t)rtetl  t)n  prttblems  in 
ctmnectitm  with  shopping  tenters. 
His  talk  ct)veretl  the  imjKntance  of 
preliminary  planning  anti  cfxspera- 
tit)n  between  the  tlevelt)per  and  the 
serving  utility,  as  well  as  discussit)ns 
t*f  utili/atitm  vt)ltage,  distribution 
\t)ltage,  anti  untleigrf)untl  vs  over- 
heatl  types  of  service. 

\Vestinghouse’s  R.  F.  Lawrence,  in 
viewing  the  high  resitlemial  usages 
of  the  future,  intlicatetl  that  higher 
sect)ntlary  vt)ltages  may  save  as  much 
as  in  investment.  Lawrence  in¬ 
dicated  that  the  new  higher  voltage 
wt)ultl  be  usetl  only  in  new  areas 
anti  tlitl  not  contemplate  a  mass 
change-over. 

R.  E.  Reinbt)ltl,  .Arizona  Public 
.Service,  rejmrted  on  the  studies  of 
air  ctmtlititming  anti  heat  pump 
loads  in  .Arizt)na,  highlighted  the 
impttrtance  t)f  the  changes  in  loatl 
pattern,  loatl  factors,  tliversity,  as 
well  as  the  increase  in  kilt)watt-hour 
usage,  brought  abt>ut  by  the  air  ctm¬ 
tlititming. 

P(i  anti  E’s  O.  L.  Hill  anti  1).  (C. 
Keezer  rept)rted  on  their  investiga¬ 
tions,  which  led  them  tt)  apply  series 
capacitors  ft)r  the  correctit)n  t)f  flick¬ 
er  in  lieu  t)f  tuher  means  that  woultl 
be  bt)th  difficult  and  costly. 

Discussing  jt)int  pttle  design,  B.  L. 
Peter,  PG  anti  E,  and  1.  C.  NorwtMxl 
Jr.,  Pacific  Tel  &  Tel,  reported  on 
an  experimental  installation  aimetl 
at  reducing  costs  and  improving  ap¬ 
pearance  of  pole  lines  in  residential 
areas.  The  design  utilized  fewer 
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shorter  poles  of  a  miniiiiuin  |>ole 
(lass  aiul  the  use  of  extended  racks 
rather  than  secondary  (rossarnis. 

I  his  type  of  construction  represents 
a  cost  reduction  compared  to 

(onventional  means. 

Walter  Betk,  P(.  and  t.  told  a 
combined  Rroup  of  Communications 
and  Til)  engineers  that  the  use  ol 
electronic  fault  analyzers  on  jxjwer 
and  (ommunication  circuits  enables 
them  to  sjK)t  trouble  “right  dttwn  to 
the  tower  on  jxrwer  lines  and  within 
a  few  |X)les  on  communication  cir- 
( uits.” 

Westinghouse’s  1.  J.  Bliss,  in  a 
paper  entitled  "Extra  High  V’oltage 
Transmission  —  Why,”  presented  a 
verv  powerful  economic  tase  for  ever 
higher  voltages  as  utility  companies 
are  retjuired  to  move  ever  larger 
bhxks  of  energs.  His  paper  gave  a 
summary  of  EH\'  experience  in  this 
country  and  a  short  survey  of  the 
work  that  is  being  done  abroad. 

Substations 

Sfxiiistn:  It.  ft.  KiitihaH,  (,rufral  f.leclru  Co. 

In  a  paper  entitled  “Progressive 
Substation  Design,”  T'.  D.  White, 
.Arizona  Pid)lic  Service,  reported  on 
the  design  standardized  on  by  his 
company.  T  he  design  utilizes  box- 
type  striKtural  members,  presenting 
a  particularly  clean-cut  appearance. 
The  design  lends  itself  lor  expansion 
from  7.5  mva  to  fH  mva  with  a  mini¬ 
mum  (»f  reconstruction.  Public  ac¬ 
ceptance  has  been  excellent,  result¬ 
ing  in  less  difficulty  in  accpiiring 
substation  sites  in  residential  areas. 

I).  J.  .Miller,  P(i  and  E,  and  .Mor¬ 
gan  .Mills,  .Southern  (lalifornia  Edi¬ 
son,  reported  on  the  field  mainte¬ 
nance  of  oil  circuit  breakers.  Ehey 
reported  on  the  problems  of  main¬ 
taining  breakers  of  ever  higher  in¬ 
terrupting  capacities  and  greater  op¬ 
erating  speeds.  Proper  training  of 


perv)nnel  was  held  to  be  the  key  to 
cutting  down  the  numix'r  of  man¬ 
hours  recjuired  to  overhaul  a  breaker 
and  to  evaluate  interim  tests  so  that 
the  pericxi  between  overhauls  can 
be  increased. 

T  he  |jroblem  of  restoring  service 
in  the  event  of  a  substation  jxrwer 
transformer  failure  was  discussed  by 
.\.  O.  (dark,  P(i  and  E.,  and  (;.  E. 
Stine,  .Scjuthern  (California  Edison. 

T  he  high  degree  of  reliability  of 
the  mcxiern  |X)wer  transformer  seems 
to  make  the  maintenance  cjf  a  spare 
transformer  in  the  station  uneco¬ 
nomic.  T  he  sjx'akers  noted  a  trend 
toward  area  spares  and  the  use  of 
mobile  eciuipment,  which  represents 
considerable  economies. 

I).  H.  (Colwell,  P(»  and  E,  rejxxted 
on  the  installation  testing  of  llO-kv 
air-blast  circuit  breakers  recently  in¬ 
stalled  by  his  company.  (P'or  more- 
details,  see  p.  72.) 

.M.  (..  .Mathers,  manager  of  engi¬ 
neering  lor  Et-de’al  Pacific  Electric 
(Co.,  discussed  the  design  and  manu- 
lacture  ol  high-voltage  bushings.  He 
concluded  that  recent  standardiza¬ 
tion  activities  have  had  the  side  el- 
lect  ol  encouraging  new  designs  that 
are  reflecting  superior  characteris¬ 
tics. 

Speaking  in  the  challenging  area 
ol  circuit  interruption  development, 
(denn  Bates,  Westinghouse,  re¬ 
viewed  the  projx-rties  of  sulphur 
hexalluoride  that  make  it  advantage¬ 
ous  as  a  circuit  interruj)tion  medium. 

Following  this  presentation,  Wal¬ 
ter  Wilson,  (ieneral  Electric,  re¬ 
viewed  the  development  of  oil  cir¬ 
cuit  breakers  and  indicated  that  they 
have  not  reached  any  basic  limita¬ 
tions  to  date.  l,<x)king  ahead,  he  in¬ 
dicated  that  his  company  has  been 
active  in  the  development  of  air- 
blast  breakers  for  ratings  as  high  as 
•ff)0  kv,  33,1)00  mva.  It  is  his  con¬ 
tention  that  air-blast  eejuipment 
will  be  of  increasing  importance  at 
the  higher  voltages. 


Meters 

:  (..  (..  Iilr( ksmith,  Dutitan  tJrcftu 

Co. 

Ehe  Meter  gioup  began  its  meet¬ 
ing  with  a  series  of  committee  re- 
|x>rts,  including  an  EEI  .Meter  & 
•Service  (amimittee  rejxjrl  by  K.  M. 
Stevens,  .Southern  (California  Edison, 
the  WTES.Sd  re|x>rt  by  Larry  Bar¬ 
tholomew,  Pacific  (ias  and  Electric, 
and  the  PIJE.SR(C(C  report  by  E.  W. 
T'renkle,  .Arizona  Public  Service. 

.A  variety  of  ]x)ints  of  view  was 
discussed  regarding  the  new  class  200 
meter.  .M.  (C.  Robinson,  PG  and  E, 
and  k.  M.  .Stevens,  Southern  Cali- 
lornia  Edison,  |X)inte(l  out  that  the 
decision  to  go  to  the  class  200  meter 
was  to  some  extent  a  balance  be¬ 
tween  low-c  urrent  act  uracy  and  long¬ 
term  usefulness.  In  limited  tests, 
Robinson  indicated  that  the  differ¬ 
ence  in  reading  between  class  100 
and  class  200  meters  is  so  small  as  to 
make  the  cpiestion  of  low-current 
accuracy  somewhat  academic. 

W.  D.  Shattuck,  P(i  and  E,  re- 
|x)rted  on  his  company’s  automatic 
meter  testing  ecpiipment,  rejxxted 
to  be  the  most  highly  automatic 
testing  ecpiipment  in  the  West. 

Burke  Breedlove,  San  Diego  Gas 
&  Electric,  led  a  discussion  covering 
this  form  of  meter  testing. 

Rue  Seagren,  P(;  aiul  E,  aided  by 
.\.  J.  Growley,  (California  Electric 
Power,  and  W.  J.  Wright,  Sierra 
Pacific  Power,  turned  attention  to 
the  proper  design  of  an  automotive 
Ixxly  lor  the  use  of  metermen.  In 
utilities  where  trucks  are  assigned 
for  metermen  use,  fxxly  standardiza¬ 
tion  brings  about  some  savings  in 
purchase  price  and  more  efficiency. 

Polyphased  kvar  metering  and  ap¬ 
proaches  to  277/480  metering  were 
discussed  by  Breedlove  and  Stevens. 

The  meeting  was  brought  to  an 
end  by  a  series  of  presentations  by 
a  meter  manufacturer's  agent. 
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Communications 

Spamoi  :  H'.  I'.  l)t  III,  tleclnc 

Carp. 

In  a  joint  meeting  with  Systems 
Operations,  General  Electric’s  Wal¬ 
ter  Sutter  and  Westinghouse  Elec¬ 
tric’s  G.  A.  Boule  discussed  micro- 
wave  as  an  alternate  for  carrier  in 
system  protection.  The  speakers  cov¬ 
ered  the  evolution  of  microwave  as 
a  system  protection’s  link  and  em¬ 
phasized  the  importance  of  over-all 
system  engineering  —  from  relay  to 
relay  to  obtain  reliable  protection. 
To  back  up  the  assertions  that  micro- 
wave  is  satisfactory,  Sutter  had  re- 
cordetl  comments  by  a  group  of  users 
of  microwave  for  this  application. 

L.  E.  Ludekens,  now  chairman  of 
the  Operational  Fixed  Microwave 
Council,  reported  on  the  present 
status  of  FCC  actions,  and  then 
treated  the  problem  of  integrating 
wire  line  carrier  and  microwave  fa¬ 
cilities  into  a  system  for  frequency 
load  control. 

Tom  Ferry,  Pacific  Gas  and  Elec¬ 
tric,  and  W.  H.  Brown,  Southern 
California  Edison,  discussed  meth¬ 
ods  of  simplifying  installation  and 
maintenance  of  two-way  radios.  Of 
particular  concern  were  various 
means  for  converting  from  12  to  6  v 
to  make  12-v  automobile  systems 
compatible  with  6-v  communications 
equipment.  The  difficulties  result¬ 
ing  from  the  FCC’s  split-frequency 
ruling  were  also  covered. 

New  developments  in  electronic 
equipment  for  electric  utility  com¬ 
munications  were  covered  by  a  panel 
of  manufacturers’  representatives,  in¬ 
cluding  Robert  Peth,  Motorola, 
Ralph  W.  May,  General  Electric  (^o., 
James  G.  Strickland,  Automatic  Elec¬ 
tric  Sales  Corp.,  and  N.  E.  Edwards 
and  S.  J.  Combs,  Radio  Corp.  of 
America.  Their  comments  covered 
new  developments  i  n  microwave, 
multiplexing  and  mobile  equip¬ 
ments. 

Three  utility  communications  rep¬ 
resentatives  discussed  the  mainten 


ance  problems  and  prtKedures  eu 
countered  in  their  organizations 
They  were  R.  }.  Mcknight,  .\ri/ona 
Public  Service,  Cecil  Schnarr,  .Sail 
Diego  Gas  &  Electric,  and  .-\1  Wor¬ 
thington,  PG  and  E. 

In  the  final  meeting,  Boule  urgol 
users  to  adhere  to  EI.\  standards  for 
use  and  testing  of  microwave  equip¬ 
ments.  This  constructive  standardi¬ 
zation,  he  claimed,  would  certainly 
advance  the  microwave  art. 


Engineering  Design 

Sponsor:  Robert  Milmoe,  Bechtel  Corp. 

In  addition  to  many  joint  meet¬ 
ings  with  other  groups,  reported 
under  different  headings,  the  Engi¬ 
neering  Design  Group  heard  John 
Maneatis,  Pacific  Gas  and  Electric, 
and  D.  H.  .Sandell,  .Aluminum  Co. 
of  .America,  discuss  the  design  and 
application  of  welded  aluminum 
bus.  Since  the  introduction  of  inert 
gas  arc  welding,  it  appears  that  con¬ 
siderable  economies  can  be  effected 
from  the  use  of  welded  aluminum 
bus,  mainly  because  of  the  elimina¬ 
tion  of  the  need  for  fittings.  Where 
the  number  of  joints  are  sufficient 
to  justify  the  use  of  the  welding 
equipment,  savings  over  conven¬ 
tional  copper  construction  are  ap¬ 
preciable. 

Three  related  talks  on  the  subject 
of  coordination  of  steam  plant  pro¬ 
tective  devices  were  presented  by 
Jack  Barkle,  Bechtel  Corp.,  Einar 
Nilsson,  Pacific  Gas  and  Electric  Co., 
and  Paul  Blicklen,  Arizona  Public 
Service  Co.  In  the  opening  talk. 
Jack  Barkle  pointed  out  that  steam 
plant  protection  practices  w'ere  as 
much  philosophical  as  they  were 
technical.  He  pointed  to  the  basii 
conflict  between  the  objective  of  pre¬ 
venting  equipment  damage  and  pro¬ 
tecting  service  continuity.  In  the  sub¬ 
sequent  talks,  Nilsson  and  Blicklen 
briefly  covered  the  practices  that 
have  developed  within  their  com¬ 
panies. 
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Steam  Generation 

Sponsor:  E.  .1.  Lodge,  .4rizona  Public 
Service  Co. 

■Southern  California  Edison’s  new 
Huntington  Beath  steam  station  tie- 
signed  around  two  220-mw  cross 
tom|M)und  axial  flow  turbine  gener¬ 
ator  units,  will  achieve  a  net  heat 
rate  of  9,061  Btu  {kt  kwh,  stated 
|.  B.  Moore  of  that  tompanv.  Pre¬ 
liminary  designs  are  now  being  de- 
velo|)ed  for  two  additional  units  at 
Huntington  Beath.  Fhe  new  tinits 
will  feature  universal  pressure  boil¬ 
ers,  whith  intrtKhite  an  entirely  new 
concept  in  control  anti  ojx^ration  of 
such  critical  steam  stations  to  this 
country. 

.San  l)ifgo  Cias  and  Electric’s  C.  T. 
Geiger  toltl  the  group  about  his  in¬ 
vestigations  into  the  causes  of  fur- 
nate  jniffs  and  the  corrective  meas 
ures  to  be  taken  to  prevent  a  re¬ 
currence. 

PG  and  E’s  R.  D.  Ramsay  and 
H.  W.  Cocklin  of  .Arizona  Public 
.Service  presented  their  thoughts  on 
the  training  of  maintenance  jicrson- 
nel  for  large  steam  plants.  Cocklin 
pinpointed  his  company’s  training 
program  for  instrument  repairmen, 
while  Ramsay  directed  his  comments 
at  the  development  of  good  calibei 
machinists. 

General  Electric’s  (ilen  Warren 
reviewed  the  research  and  develf>j>- 
ment  behintl  ttnlay’s  turbine-gener 
ator,  and  indicated  some  of  the  areas 
that  promise  returns  from  contimifd 
research. 

R.  M.  .Sarver,  .Southein  California 
Etlison,  presented  actual  cost  figures 
covering  four  overhauls  of  large 
steam  turbine-generators.  Based  on 
this  material,  he  ttmclndes  that  sta 
tion  crews  shoulil  be  sized  to  take 
care  of  tlay-ttr-day  work,  and  a  cen¬ 
tral  organization  be  used  on  a  ro¬ 
tating  basis  to  overhaul  the  ma¬ 
chines.  He  further  concluded  that 
for  outlying  stations  contract  main¬ 
tenance  com|x.-tcs  favorably  with 
company  forces  for  unit  overhauls. 

.\  jranel  composed  of  Bruce  Em¬ 
ory,  (California  Electric  Power,  K. 
(Campbell,  .San  Diego  Gas  Sc  Electric 
and  Cleo  \Valker  of  .Arizona  Public 
Service  covered  the  subject  of  over¬ 
haul  problems  and  practices  in 
steam-electric  stations.  Walker  pre¬ 
sented  the  thoughts  of  J.  R.  Ziegler 
of  Hawaiian  Electric  Co.,  whith  ex¬ 
pressed  the  sjietial  problems  of  his 
company,  where  great  distance  from 
materials  and  services  and  lack  of 
interconnections  with  other  utility 
systems  placed  special  requirements 
on  maintenance  procedures  to  main¬ 
tain  its  spinning  reserve. 
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Herr  are  donor*,  judges  and  winners  of  Eleciriral  West  awards 
for  “most  informative”  exhibits  at  the  EMEA  show.  From  left 
are:  Dale  Vanllom,  Electrical  West;  William  Broker,  judge, 
Gough  Industries;  Morton  Hassler,  U..S.  Motors,  second  place; 
R.  T.  McGinnis,  Automatic  Switch  C^.;  R.  J.  Kernaghan,  show 


chairman,  Goodyear  Tire  Sc  Rubber  Co.;  C.  L.  Dryden,  Automatic 
Switch,  first  place;  Stan  Rejda,  Epoxylite  Corp.,  show  com¬ 
mittee;  C.  W,  Doane,  Larsen-Hogue  Electric,  third  place;  F.  E. 
Reeves,  Automatic  Switch;  and  G.  B.  Mirus,  Wilco  Co.,  a  judge. 
An  estimated  7,000  visitors  saw  the  colorful  show  exhibits 


Education  Is  the  Key 


“Educational”  might  be  the  single 
word  that  best  describes  the  Elet 
trical  Industry  Show  and  Electrical 
.Maintenance  C^onference  held 
.March  27-29  in  Los  Angeles.  The 
Ekttrical  Maintenance  Engineers 
.\ss<Kiation  of  Southern  C;alifornia 
put  forth  every  effort  to  make  this 
one  the  best.  “Educational”  is  de¬ 
scriptive  because  manufat  turers’  ex¬ 
hibits  were  judged  on  the  basis  *)1 
“most  informative,”  and  conference 
subjects  were  definitely  most  inlorm 
ative. 

Plant  lighting,  |>ower  factor  im¬ 
provement,  maintenance  of  elec¬ 
tronic  equipment,  safety  and  the 
maintenance  of  various  manufactur¬ 
ing  prtKesses  anil  equipment  were 
among  the  subjects  that  were  dis¬ 
cussed  by  speakers  and  by  those  at¬ 
tending  the  conference. 

The  conference  itself  drew  217 
registrants  and  the  exhibit  area  at¬ 
tracted  an  estimated  7,000  engineers, 
electricians,  maintenance  personnel, 
purchasing  agents,  electrical  indus¬ 
try  executives  and  others.  Robert  j. 
Kernaghan  was  general  chairman  of 
the  show,  with  Fred  Tabery  serving 
as  exhibit  manager,  and  Paul  H. 
Henrichs,  Southern  California  Edi¬ 
son  C^.,  serving  as  conference  chair- 


Lighting 

.-\n  interesting  and  very  thorough 
experiment  with  industrial  plant 
lighting  was  described  by  Frank  S. 
NIiller,  head  of  the  department  of 
plant  facilitic's,  Cirayson  Cxmtrol  Di¬ 
vision,  Robertshaw  Fulton  Controls 
Cio.  In  new’  plant  facilities  that  had 
been  equipped  with  actual  main¬ 
tained  lighting  of  more  than  60  fixit- 
candles,  .Miller  deliberately  set  up  a 
program  of  no  maintenance  on  light 
fixtures,  but  began  maintaining 
close  records  on  lighting  levels  and 
priKluction  index.  .\t  the  end  of  one 
year  ol  continuous  operation,  the 
average  foot-candle  power  had 
ilropped  to  55.  At  the  end  of  two 
years  it  had  dropped  to  48,  and  at 
the  end  of  21/2  years,  the  level  was  at 
35  f<.  It  was  at  this  point  that  Mil¬ 
ler’s  department  began  receiving 
complaints  about  poor  lighting. 

The  companion  study  of  the  rela¬ 
tion  to  lighting  to  production  stand¬ 
ards  was  described  by  .Miller  as  being 
“most  controversial.”  To  measure 
this,  .Miller’s  group  averaged  out  the 
monthly  production  index  for  the 
first  year  and  called  it  100^.  Be¬ 
cause  the  plant  was  new  and  the 
lighting  was  at  the  plan-to-maintain 
level  of  60  f-c,  that,  too,  was  called 
100%.  Tracing  the  fall-off  of  both 


production  and  the  light  level  graph¬ 
ically  showed  that  the  two  were  in 
direct  relationship  to  each  other. 
The  trend  continued  through  the 
three  years  that  the  tests  were  con 
ducted.  When  the  entire  plant  was 
relamped  at  the  end  of  1956,  a 
change  was  made  from  cool  white  to 
a  standard  warm  white  to  gain  addi¬ 
tional  lumens.  The  foot-candle  level 
then  jumped  to  90,  or  approximately 
150%  of  the  initial  standard,  and 
the  prixluction  index  jumped  to 
slightly  over  the  original  100%  and 
remained  above  that  level  for  the 
entire  year  of  1957.  To  Miller’s  com¬ 
pany  this  proved  that  maintenance 
of  a  high  lighting  level  was  defin¬ 
itely  worth-while. 

Further  tracing  the  economics  of 
lighting  practices  and  maintenance, 
.\Iiller  illustrated  with  impressive 
dollar  calculations  that  continuous 
operation  of  the  lamps  was  far  more 
economical  than  frequent  turning 
on  or  off.  Panel  discussions  on  main¬ 
taining  proper  standards  of  lighting, 
modern  industrial  lighting  design 
and  outdoor  lighting  brought  out 
more  technical  confirmation  of  Mil¬ 
ler’s  findings. 

Participating  were  Joe  Platt, 
district  manager  and  engineer,  Holo- 
phane  Co.  Inc.,  A.  L.  Prvor,  South- 


Newest  company  on  hand  was  Lightin" 
Dynamics 
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ates;  aiul  Phil  A.  liilsky,  distriltution 
system  engineer,  Westinghouse  Klec- 
tric  Corp. 

Safety 


Though  1958  show  was  “outstanding,”  1960  is  expected  to  be  even  “bigger  and  better” 


ern  California  Edison  Cat.,  and 
Miller.  Urban  Beh,  a  consulting  en¬ 
gineer,  teas  chairman  of  the  group. 

Electronic  Equipment 

The  word  “education”  comes  up 
again  in  summari/ing  the  papers  de¬ 
voted  to  maintenance  of  electr*)ni( 
etjuipment.  Education  and  experi¬ 
ence  were  presented  as  the  first  re¬ 
quirements.  Proper  maintenance 
must  be  done  by  an  electrician  or  an 
engineer  with  electronic  education, 
and  it  is  necessary  to  liave  tlie  proper 
test  equipment.  wet  finger  will 
not  do.”  Electronics  maintenance, 
just  as  most  other  types,  requires  a 
proper  trouble-shrmting  technique. 

Then  comes  the  jn'oblem:  does  the 
electrician  understand  the  funda¬ 
mentals  of  direct  current  or  of  elec¬ 
tronic  circuits?  Experiences  of  (ihair- 
man  K.  I.ee  .\lvey,  .Viresearch  .Mfg. 
do.,  and  speakers  (.eorge  W.  Haven. 
Electronic  .Maintenance  Cio.,  and 


way  to  begin  an  electronic  mainte¬ 
nance  program:  train  the  personnel. 

Presented  as  an  example  of  elet- 
tronic  education  is  tlie  program  of 
the  .Southern  dalilornia  dhapter  ol 
E.ME.\,  which  encouraged  members 
to  enroll  in  a  program  oi  industrial 
electronics  at  I.«)s  .\ngeles  Tratle- 
l  ech  Junior  dollege.  Eoday,  lb  men 
are  finishing  the  lourth  and  last 
semester  of  the  program. 

Power  Factoi 

Cdiairman  ol  the  group,  “High 
Power  Factor  dan  Pay  Big  Divi 
dends,”  was  William  H.  Warren  |r., 
area  power  engineer.  Southern  dali 
fornia  Edison  Cx).  His  panel  mem¬ 
bers  were  J.  k'.  .Miller,  application  en¬ 
gineer,  (ieneral  Electric  (io.;  darroll 
.M.  dole,  engineer  of  customer  eeptip 
ment  service,  Eos  .\ngeles  Depart¬ 
ment  of  Water  &:  Power;  .Milton  A. 
Brenner,  Brenner-k'iedler  Jk-  .Kssewi 


I'hese  rules  for  electrical  safety  in 
plants  were  presented  by  E.  E.  (iarl 
ton,  supervising  electrical  salety  en¬ 
gineer,  Division  of  Industrial  .Salety, 
Department  of  Industrial  Relations 
for  the  .State  of  (California.  He  said, 
“Inferior  equipment  should  never  be 
used,  because  of  the  hazards  that 
may  develop  from  defec  tive  material 
or  workmanship. 

“The  second  step  is  to  make  sure 
that  the  ecpiqmient  is  properly  i:i 
stalled  and  maintained. 

“  rhe  third  step  is  the  exerc  ise  ol 
caution  and  common  sense  by  per¬ 
sons  working  on  or  near  electrical 
ecpiipment. 

“1  he  remedy  to  the  electrical  in 
jury  problem  lies  itt  the  observatice 
ancl  (if)jtlu  ation  ol  time-tested  salety 
rules  and  practices.” 

rhese  are  only  a  lew  of  the  sub¬ 
jects  explored  in  the  conference,  and 
the  summaries  do  not  adeejuately  il 
lustrate  the  general  atmosphere  ol 
education  and  interest  that  pre¬ 
vailed.  .\ctually,  subjects  such  as 
maintettance  of  adjustable  speed 
drive  systems,  maintenance  of  elec¬ 
trical  insulatioti  on  rotating  machin- 
ety,  how  to  estimate  additions  and 
expansions,  atid  the  selection  and 
tnaintenance  ol  ))rotective  devices 
proved  to  be  eciually  attractive. 

On  the  exhibit  IhKir,  three  metn- 
bers  ol  the  public  relatiotis  com 
mittee  ol  the  I’urchasing  .\gents 
.\ssn.  ol  I.ov  .Vtigeles  strolled  about 
making  observatiotis  that  would  lead 
to  the  dillicult  decisioti  as  to  which 
displays  were  “most  itiformative.” 
They  were:  ^ViIliatn  Broker,  (iougli 
Industries,  F.  .M.  Knight,  and  (i.  B. 
.Mints,  Wilco  (Co. 

1  heir  .selections  lor  the  F.i.koiri 
(,\i  Wksi  award  were:  first  place, 
.\utomatic  Switch  (>».;  secottd  place, 
I’,  S.  Electrical  .Motors  Itic.;  atid 
third  place,  Earsen-Hogue  Electric. 


.  .....  ...  , . .  . 

because  the  fundamentals  ol  elec¬ 
tronics  cannot  be  learned  on  the  job. 
Some  type  of  fonnal  electronic  edu¬ 
cation  is  recpiired.  It  is  available 
through  correspondence  courses, 
adult  education  courses  or  by  com¬ 
pany-sponsored  courses.  This  is  the 


Ni-lwn 


Jones 


NWPPA  Discusses  Improvement 


riie  Northwest  I’ublir  Power 
Assn.  1958  Engineering  and  Operat¬ 
ing  Workshop  program  was  oriented 
in  the  direction  of  improved  oper¬ 
ating  and  maintenance  practice's. 

Even  as  |ulian  Whaley,  committee 
chairman,  Seattle  (iity  I.ight,  intro¬ 
duced  the  first  speaker,  1  homas  Nel¬ 
son  of  Rogers,  .Slade  fc  Hill,  it  was 
apparent  that  the  group  recogni/ed 
that  utilities  operate  successfully  be¬ 
cause  of  people.  Itt  his  talk,  “.\Iatr- 
agetrrertt  Is  l  ire  Developrrrent  OI 
Peojrle,"  Nelson  attacked  the  idea 
that  matragemetrt  leartting  must 
corrre  by  expericrrce.  He  smiled,  “It's 
experience  that  gives  most  of  us 
our  bad  habits.  We  can  learn  much 
throitgh  the  experience  of  others." 

Don  jones,  (llark  Oounty  PUD, 
intrcxluced  Uraig  Elliott,  .Mason 
(iounty  PUD  No.  8,  who  developed 
the  idea  that  the  so-called  “expen¬ 
sive”  aerial  rtrarrlift  eepripments  now- 
available  are  so  productive  that  util¬ 
ity  rrranagctrrent  should  encourage 
their  use.  One  piece  of  eepripment 
receives  such  heavy  use  on  his  sys¬ 
tem  that  after  keeping  careful  rec¬ 
ords  of  the  cost  and  utilijration  for 
a  five-year  pericnl,  it  was  found  that 
the  cost  of  this  very  expensive  eqitip- 
ment  was  S2.35  per  hour. 

Standing  in  for  Term  Hall,  Perry 
Newjjort,  flalline  Eepripment  Uo., 
indicated  that  the  cooperative  cle- 
velopmerrt  of  eepripment  by  utility 


operatirtg  people  and  equipment 
trranufacturers  would  make  the  util¬ 
ity  construction  eepripment  of  to¬ 
morrow  nearly  unbelievable  by  to¬ 
day’s  standards. 

Meter  and  Relay  Section 

H.  /,.  I’aysse,  Chairman 

Ray  Paysse,  (.rant  (aurnty  PUD, 
intrcMluced  Jirrr  'laugher.  General 
Electric  Go.,  who  discussed  the  sub- 
jet  t  ol  the  economics  of  meter  test¬ 
ing.  Without  making  any  specific 
recommendations,  l  augher  reviewed 
the  |jractic'es  of  many  of  the  utilities 


Pole-top  resuscitation  demonstrated 


in  the  area,  both  in  testing  new  me¬ 
ters  as  well  as  in  service  testing. 

Trueman  T.  Smith,  Bonneville 
Power  .\dministration,  rejjortecl  on 
the  inspection  and  maintenance  pro¬ 
gram  which  HP.V  has  evolved  for  the 
meters  and  relays  on  its  system. 
Smith  likened  the  preventive  main¬ 
tenance  of  relays  to  the  maintenance 
ol  oil  circuit  breakers  and  fire  en¬ 
gines— the  device  lies  dormant  until 
called  cjn  to  operate,  and  then  it 
must  go  inter  action  quickly. 

Prof.  John  Engle  concluded  the 
.Meter  and  Relay  session  with  a  re¬ 
port  on  the  continued  success  of  the 
meter  school  conducted  at  Oregon 
State  (a)llege. 

Communications  Section 

If.  tt.  Miller,  Chairman 

W.  B.  .Miller,  Tacoma  City  Light, 
opened  the  afternoon  session  by  in¬ 
troducing  R.  A.  Benson,  Seattle  City 
Light,  who  discussed  with  the  group 
the  present  status  of  the  pending 
FC(^  dcKkets  relating  to  the  use  of 
radio  and  the  ixrwer  radio  service. 

John  Scofield,  Eugene  Water  & 
Electric  Board,  pointed  out  in  a  talk 
the  advantage  of  replacing  mobile 
radio  eejuipment  when  it  has  become 
technically  obsolescent  rather  than 
waiting  for  the  formal  economic  ob¬ 
solescence  to  take  place. 
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Bob  Mathews,  Douglas  County 
Electric  Cooperative,  told  the  group 
how  a  recent  change  in  FCC  Rule 
11.253  now  allow's  the  use  of  mobile 
frequencies  for  the  operation  of  an 
unattended  transmitter.  In  the  event 
of  an  outage  or  equipment  opera¬ 
tion  the  device  sends  a  coded  signal 
to  the  base  station  indicating  an 
operation.  Mathews  indicatetl  that 
such  a  device  may  have  considerable 
application  among  smaller  utilities. 

Seattle  City  Light’s  D.  D.  Baer 
brought  the  group  up  to  date  on  the 
present  recommended  radio  operat¬ 
ing  procedures,  and  recommended 
strongly  the  use  of  the  NCUR  guide 
lor  efficient  radio  operating  proce¬ 
dures. 

Safety  Section 

]ohn  E.  Schriner,  Chairman 

Opening  the  Safety  Section,  John 
E.  Schriner,  Clentral  Lincoln  PUD, 
presented  a  very  comprehensive  pa¬ 
per  covering  driver  training,  equip¬ 
ment  inspection  and  maintenance,  as 
well  as  recommended  safety  proce¬ 
dure  for  working  on  the  highway. 

Jack  Davidson,  Ruralite  Services 
Inc.,  discussed  the  value  of  tail  gate 
conferences  as  a  means  of  giving 
proper  job  instruction  before  a  job 
is  undertaken.  His  appeal  was,  “Oir- 
rect  the  faults  before  it’s  too  late.” 

City  of  Forest  Groves’  Harry  Sher¬ 
man  discussed  the  proper  use  of 
tools  for  safety.  His  talk  was  sup¬ 
plemented  by  a  manufacturer’s  film. 

James  J.  Sisk,  Franklin  County 
PUD  N.  1,  pointed  out  the  pub¬ 
lic  relations  value  of  a  safety  pro¬ 
gram  aimed  at  educating  the  pub¬ 
lic.  Working  through  community 
groups,  such  as  4-H  Clubs  and 
Scouts,  public  information  programs 
can  gain  support  for  safety  pro¬ 
grams. 

A  particularly  valuable  contribu¬ 
tion  to  the  group’s  understanding  of 
some  psychological  barriers  to  safety 
came  about  as  a  result  of  James  C. 
Conant’s  presentation  on  leadership 
in  safety.  Dr.  Conant,  an  industrial 
psychologist  with  General  Electric 
Co.  at  Richland,  ^V’ash.,  touched  on 
some  of  the  reasons  why  many  w’ell- 
conceived  safety  programs  fail. 

G.  E.  Tatum,  Tacoma  City  Light, 
w'ith  the  aid  of  three  Clark  County 
PUD  linemen,  gave  a  very  realistic 
and  moving  demonstration  of  how¬ 
to  perform  pole  top  resuscitation. 
The  method  used  was  the  back-pres¬ 
sure,  arm-lift  respiration  technique, 
which  is  particularly  valuable  for  ap¬ 
plying  artificial  respiration  in  the 
critical  minute  or  two  following 
shock. 


Substation  Section 

R.  C.  Willis,  Chairman 

Bob  Willis,  Clark  Cxninty  PUD. 
opened  the  second  day’s  session  by 
introducing  Don  Hughes,  C^owlitz 
County  PUD.  In  his  presentation, 
Hughes  stated,  "Each  substation 
grounding  installation  will  be 
unique,  and  of  necessity  must  be 
designed  to  provide  the  greatest  de¬ 
gree  of  reliability  and  safety.” 

Harry  Wilmot,  Shell  Oil  Co.,  dis¬ 
cussed  the  various  factors  affecting 
transformer  oil  life  and  made  some 
recommendations  for  the  mainte¬ 
nance  of  transformer  oil. 

C.  C.  Diamond,  Bonneville  Power 
Administration,  presented  the  basic 
ground  rules  of  BP.Vs  substation 
maintenance  program,  and  indicated 
that  the  use  of  “diagnostic”  mainte¬ 
nance  improves  the  ability  to  make 
intelligent  decisions  on  the  need  lor 
certain  more  expensive  maintenance 
tasks. 

Hank  Schwager,  Schwager  -  Wood 
Corp.,  discussed  the  line-type  inter¬ 
rupter  switches  manufactured  by  his 
company,  giving  particular  attention 
to  the  application  of  the  right  inter¬ 
rupter  for  the  required  duty. 

John  C.  Marshall,  Cdark  County 
PUD,  brought  to  the  group  a  com¬ 
pilation  of  the  trends  in  the  design 
and  construction  of  distribution  sub¬ 
stations.  He  indicated  “the  effective¬ 
ness  with  which  the  distribution  sub¬ 
station  fulfills  its  function  is  meas¬ 
ured  in  terms  of  voltage  regulation, 
service  continuity,  flexibility,  effi¬ 
ciency  and  cost.” 

Opening  his  talk  with  the  state¬ 
ment  that  “effective  protection  of 


electric  distribution  systems  results 
in  maximum  continuity  of  service 
and  efficient  protection  of  equip¬ 
ment,”  Bob  Leinman,  Line  .Material 
Industries,  distussed  fusing  practices, 
with  a  particular  eye  toward  the  co¬ 
ordination  of  sectionalizing  devices, 
fuse  links  ami  other  overcurrent  prm 
tection  systems. 

Bob  Stharnhorst,  Benton  RE.\,  in¬ 
troduced  Paul  Ousley,  Dan  Kamp- 
hausen  (Jo.,  who  t(K)k  a  careful  look 
at  the  economics  of  pole  ami  cross- 
arm  maintenance.  Ousley  concluded 
that  “the  maintenance  of  pole  tim¬ 
ber  in  the  U.  S.  is  not  so  much  a 
shortage  of  timber  as  it  is  the  cost 
resulting  from  inflation  in  labor  and 
material  cost  of  pole  replacement.” 
He  added  “an  extra  year’s  life  for  an 
old  pole  is  worth  $10  to  $15  by  c«)n- 
servative  calculations.”  Ken  Lein, 
(Jowlitz  (Jounty  PUD,  carried  on 
Ousley’s  comments  by  explaining 
his  organization’s  jxde  plan  mainte¬ 
nance  {)rocedures. 

The  concluding  presentation  was 
made  by  .-Mlis-Chalmers’  Glarence  J. 
Roeger,  covering  trends  in  the  use 
of  distribution  transformers.  His  pa- 
|)er  traced  the  increase  in  the  aver¬ 
age  kva,  voltages  and  the  like. 

Julian  C.  Whaley,  distribution  en¬ 
gineer,  Seattle  (Jity  Light,  was  unani¬ 
mously  elected  general  chairman  of 
the  Engineering  and  Operations  Sec¬ 
tion  committee  for  the  coming  year, 
succeeding  A.  C.  Northrup,  super¬ 
intendent,  Franklin  County  PUD, 
Pasco,  Wash.  Elected  vice-chairman 
was  John  E.  Schofield,  assistant  su¬ 
perintendent  of  electrical  operations, 
Eugene  VV-ater  &  Electric  Board. 

Ephrata,  Wash.,  home  of  Grant 
County  PUD,  will  host  next  year. 


Costs  60%  Less  than  Self-Supporting 
Cables,  Minimizes  Tree  Problems, 
Installs  with  Case, 

Looks  Better! 


N*w  Rosbiing  ROEPIASTIC  CabU  with 
ROECLAMP  rsquires  only  on*  foot  of  door* 
once  through  treotl  Note  improved,  compact 
oppeoronce.  No  aouormt  ore  needed. 


Designed  for  5kv  systems  (2400/4 160Y  and  48(X) 

V  delta)  and  8kv  systems  (4800/8320Y  and  7200 

V  delta),  the  Roebling  Aerial  Spaced  Cable 
actaally  costs  60%  less  than  conventional  self- 
supporting  cables.  It  provides  a  neat,  compact 
appearance,  improved  voltage  regulation,  higher 
current-carrying  capacity,  and  positive  phase  iden¬ 
tification. 

Up  to  three  conductors  can  be  carried  by 
Roeclamps,  which  are  suspended  from  a  strong 
messenger.  The  messenger  also  provides  protec¬ 
tion  against  lightning  and  falling  limbs. 

Aluminum  conductors  come  in  17  standard  sizes 
and  strand  constructions,  and  are  made  with  a 


greater  number  of  finer  strands  for  extra  flexibility. 
Standard  insulation  is  extruded  Roeplastic 
P-11R7  (other  extruded  insulations  available). 
Roeclamps  come  complete  with  grommets  to  fit 
cables  and  messenger  you  order. 

Ask  your  Roebling  representative  to  show  you 
the  remarkable  new  Roeclamp.  He’ll  tell  you 
more,  too,  about  the  unusual  savings  and  improve¬ 
ments  you  can  effect,  or  write  Electrical  Wire 
Division,  John  A.  Roebling’s  Sons  Corporation, 
Trenton  2,  New  Jersey. 


tronefc  O0ici  m  ^ritKipol  Ci9h$ 

Svhiidiary  9  f  Ttm  Cohfodo  fy9t  ofid  CorporofioA 


Roeclamp  has  unit  construction... installs  in  seconds- without  tools! 


On*  motion  and  ROECLAMP  is  on  mos* 
senger  ond  ready  to  receive  conductors. 
Phose  chonges  and  repairs  do  not  neces¬ 
sitate  removal  of  clamp.  ROECLAMP 
comes  complete  with  grommets  to  fit 
messenger  and  conductors  you  order. 


place.  Installation  is  measured  in  sec¬ 
onds,  even  with  "boxing  gloves"  on. 
Roeclamp  »  Plexiglost,  tests  to  over 
1000-lb.  breaking  strength,  offers  out¬ 
standing  weather  resistance,  best  pos¬ 
sible  electrical  properties. 


35  ROECLAMPS  are  required  every  1000 
feet.  Installation  is  completed  by  hand¬ 
tightening  of  nut.  Not  even  a  screw  driver 
is  required  I 

*Pal.  pudlog 
tR*e.  T.AA — Rohai  A  Ham  Ce. 


For  full  range., 
fault  protection  •  •  • 


specify  KSABNEY 

Type  “G”  Cutouts 

Extensive,  rugged,  field  operating  tests  prove  that  the  Kearney 

Type  “G”  Cutout  provides  full  protection  throughout  the  complete  range 

of  fault  currents— without  use  of  adaptors  or  gadgets. 

Study  the  advanced  features  that  make  these  extra  heavy  duty 
cutouts  your  most  logical  choice  for  line  fusing,  transformer  and 
capacitor  protection. 

Ask  your  Kearney  representative  to  explain  fully  why  you  can 
count  on  Kearney  Type  “G”  Cutouts  for  superior  construction, 
thorough  dependability  and  unfailing  protection. 


Check  These  Advanced  Features 


© 


Full  Floating  Contact — stainless  steel  spring  absorbs  upward  thrust, 
maintains  contact  pressure  until  arc  is  extinguished. 


Gas  Vents — double  vent  action  minimizes  internal  gas  pressure. 

Horizontal  Stainless  Steel  Spring— helps  absorb  recoil  during  fault  inter¬ 
ruption,  takes  shock  when  closing  cartridge. 


© 

© 


Insulator — designed  for  strength  and  lightness,  barrier  prevents  internal 
leakage. 

Cartridge— H'  bore  assures  positive  interruption  of  low  faults;  extra 
strength  tube  withstands  pressure  of  high_ currents;  accepts  universal 
fuse  links;  no  need  for  adaptors  and  other  gadgets. 


© 

© 


Terminals,  Plated  T-Lug  Design — for  use  with  all  tyjjes  of  conductors. 
Flipper— whip  action  provides  4'  travel  in  separating  blown  fuse  link. 


j||  All  live  parts  non-ferrous  or  stainless  steel. 

I  Can  be  field  or  factory  equipped  with  link  break  attachment. 


JAMES  R.  KEARNEY  CORPORATION  •  4224-42  Clayton  Avenue  •  St.  Louis  10,  Mo. 
FOR  BETTER  CONSTRUCTION  —  SAFER  MAINTENANCE 

Specify  Kearney  Products 


Ptontf  at:  ST.  LOUIS  •  FAYETTEVILLE,  ARKANSAS  •  SHENANDOAH  A  CLARINDA,  IOWA  •  GUELPH,  ONTARIO,  CANADA 

IN  THE  WEST:  for  prompt  service,  corttoct  Kearney’s  West  Coost  Distributor,  Moydwell  and  Haitzell,  Inc., 

Los  Angeles  •  Seattle  •  Portland  •  Son  Francisco  •  Spokane  •  Phoenix. 
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FULL 


MEASURE 


FROM 


WESTINGHOUSE 


METER 


research 


load- amperes  - 


WESTINGHOUSE 
SINGLE  STATOR  CLASS  200 

atthour  meter  LOAD  CURVE 


Westinghouse  class  200  lifetime  meters  insure... 
straight-line  performance  on  all  loads 


Today’s  wide  residential  load  range  requires  a  meter 
that  has  both  accuracy  and  ample  capacity.  The 
Westinghouse  Class  200  Lifetime  meter  licks  these 
two  main  problems  —  need  for  greater  load  capacity 
to  meet  present  and  future  demands,  and  sensitivity 
to  register  accurately  the  many  light  loads  which 
might  escape  notice  on  ordinary  30-ampere  meters. 
In  short,  the  Westinghouse  Class  200  makes  stand¬ 
ardization  on  30-ampere  meters  a  paying  proposi¬ 
tion  for  utilities. 

In  the  photo  above,  Fred  Mindt,  Engineering 


Section  Manager  at  the  Westinghouse  Raleigh, 
North  Carolina,  Meter  Plant,  points  out  accvuracy 
of  registration  of  loads  as  low  as  H  ampere  or  120 
watts  —  which  is  of  1%  of  maximum  capacity. 

For  full  information  on  Class  200  Lifetime 
meters,  call  your  Westinghouse  Representative,  or 
write  Westinghouse  Electric  Corporation,  P.O.  Box 
868, 3  Gateway  Center,  Pittsburgh  30,  Pennsylvania. 

J-4orm 

you  CAN  BE  SURE...IF  iTjjWtsti nghouse 
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Take  10  strokes  off  your  golf  game,  learn  ... 

When  to  Delegate 


Dr.  Joseph  G.  Phelan,  Ph.D.,  P*rK>nn«l  Development  Counielor,  Bechtel  Corp. 


There  is  an  almost  infallible  rule 
that  marks  the  time  when  an  execu¬ 
tive  must  decide  to  delegate  more 
rc-sponsibility.  That  time  is  reached 
when  it  becomes  necessary  to  stuff 
a  brief  case  full  of  papers  and  take 
it  home  over  the  week  end.  When 
that  situation  develops  the  executive 
either  does  not  have  a  large  enough 
working  group  (in  which  case  he 
has  failed  to  sell  top  management 
on  his  personnel  problems)  or  he  is 
trying  to  do  too  much  of  the  depart¬ 
ment’s  job  himself  (which  means 
that  he  is  not  adept  at  delegating 
responsibility  and  spreading  some  of 
his  work  load).  Nine  times  out  of 
ten  the  latter  condition  is  respon¬ 
sible  for  the  necessity  of  taking  the 
job  home  to  the  family. 

Delegatifin,  properly  handled  by 
motlern  executives,  gets  his  job  done 
more  quickly,  efficiently  and  with 
Ic-ss  mental  and  physical  strain.  Del¬ 
egation  is  a  two-edged  sword  because 
it  (1)  releases  the  executive’s  time 
for  thinking  and  planning  at  the 
managerial  level  and  (2)  it  keeps  the 
j>eople  working  under  him  moving 
in  the  right  direction.  The  latter 
benefit  merits  some  discussion. 

Delegating  res|x)nsibility  to  sub¬ 
ordinates  increase's  their  job  under¬ 
standing  in  breadth  and  depth.  It 
builds  job  interest  and  job  satisfac¬ 
tion  not  only  because  good  subor¬ 
dinates  seem  to  thrive  on  varietl  as¬ 
signments  and  challenging  jobs  but 
also  because  their  stature  increases 
with  resjxmsibility  and  the  oppor¬ 
tunity  to  exercise  independent  judg¬ 
ment.  This  in  turn  trains  the  sub¬ 
ordinate  to  make  decisions  on  his 
own,  to  act  with  authority  and  to 
become  increasingly  valuable  both 
to  his  superior  and  the  organization 
as  a  whole. 

When  to  Delegate 

In  the  last  issue  of  Ei.kctricai. 
West  basic  steps  in  methorls  of  dele¬ 
gating  authority  were  discussed. 
When  and  what  to  delegate  likewise 
are  imfxrrtant  phases  of  the  whole 
subject  of  managerial  responsibili¬ 
ties  and  authority. 


Problems  of  Management— V 

The  decision  of  what  and  when 
to  delegate  begins  with  a  self-ap- 
praisal  by  the  executive.  The  first 
thing  he  does  is  to  check  the  amount 
of  time  spent  in  such  routine  mat¬ 
ters  as  making  calculations,  jotting 
down  entries,  checking  materials  and 
supplies,  answering  correspondence 
of  a  routine  nature,  settling  argu¬ 
ments  over  the  authority  of  subor¬ 
dinates  and  making  decisions  in  part 
rather  than  on  the  whole  of  a  given 
job  or  project.  If  he  finds  that  he  is 
spending  as  much  as  25*/c  of  his  time 
in  tasks  such  as  those,  it  is  a  pretty 
fair  indication  that  the  time  is  right 
for  more  delegation  of  resjxmsibility. 

The  self-appraisal  also  includes  a 
dispassionate  analysis  of  his  subor¬ 
dinates.  Have  they  been  trained  to 
accept  more  resjxinsibilities?  If  not, 
remedial  measures  are  imperative 
and  delegation  of  even  small  tasks 
is  all  part  of  a  sound  training  pro¬ 
gram. 

A  gootl  executive  is  continually  re¬ 
examining  his  "emergency”  proce¬ 
dures.  If  he  is  taken  out  of  the  play 
accidentally  or  if  he  is  pulled  off  his 
job  temjxirarily  by  higher  authority, 
it  is  still  his  responsibility  to  see  that 
his  department  can  function  effec¬ 
tively  in  his  absence.  However,  the 
best  |)lan  ever  devised  will  not  work 
if  it  is  only  on  paper  and  if  subor¬ 
dinates  have  never  been  given  an 
opjxirtunity  to  “go  it  on  their  own." 
There  is  a  vast  difference  between 
a  delegation  program  on  paper  and 
the  use  of  operating  resjxmsibility 
and  authority  by  subordinates. 

Basically  an  executive  is  expected 
to  handle  «//  of  the  resjjonsibilities 
of  his  job  and  do  a  ^nod  job  on  the 


Check  Your  Score  on 
Test,  Page  8 

.All  the  answers  are  true  ex¬ 
cept  5  and  9. 


most  imjx)rtant  ones.  When  he  be¬ 
comes  overburdened  with  details  to 
the  point  that  his  important  de¬ 
cisions  are  not  being  given  adequate 
consideration,  it  is  time  to  jrass  along 
some  of  the  lesser  resjxmsibilities  for 
handling  by  competent  subordinates. 
Delegation  is  always  a  calculated 
risk  because  the  final  resjxmsibility 
for  the  over-all  job  rests  with  the 
executive.  Risks,  however,  become 
progressively  smaller  as  subordinates 
are  trained  and  become  increasingly 
comjretent  in  their  judgment  and 
ability. 

What  to  Delegate 

Administrative  details  are  the  sim¬ 
plest  and  easiest  tasks  that  can  be 
delegated.  If  you  are  fortunate 
enough  to  have  a  secretary  a  suffi¬ 
cient  length  of  time  to  know  your 
habits  and  thinking,  she  can  com- 
jx)se  much  of  your  jrersonal  corres- 
jxmdence  that  falls  in  the  routine 
classification  for  your  signature.  Col¬ 
lecting  data  and  compiling  rejxrrts 
for  superiors  likewise  can  be  handed 
over  to  a  subordinate  even  though 
you  may  have  to  make  the  final 
analysis  and  dictate  the  report. 
Maintaining  inventory  and  issuing 
requisitions  within  prescribed  limits 
is  another  example  of  routine  oper¬ 
ations  that  can  be  delegated  pro- 
videtl  proper  control  procedures  are 
instituted. 

Minor  departmental  operations  of¬ 
fer  a  fertile  field  for  relieving  the 
overburdened  executive.  Most  effec¬ 
tive  results  will  be  obtained  if  a 
whole  task  can  be  delegated  as  a 
single  resjjonsibility.  For  example, 
if  complaints  about  electrical  service 
are  to  be  delegatetl  to  an  individual, 
he  should  be  resjxmsible  for  han¬ 
dling  all  complaints,  including  the 
ones  that  his  sujieiior  might  get  by 
telephone  or  letter  from  either 
friends  or  strangers.  One  way  to  aj> 
jjroach  this  jiroblem  is  to  analyze  the 
ojxration  of  the  department  and  de¬ 
termine  which  tasks  can  be  consoli¬ 
dated  into  single  individual  resjx)n- 
sibilities  and  then  select  those  for 
delegation  that  offer  the  least  risk 
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to  the  <»ver-all  opeiatioti,  the  least 
amount  ol  exec  utive  su|)ei vision  and 
the  greatest  ease  of  effective  tontrol. 

Liaison  activities  with  other  de- 
partinenls  (coininiltee  work,  etc.)  is 
another  way  ol  treeing  executive 
time.  (;om|)eient  representatives 
from  voui  department  can  Itandle 
much  »)f  tlie  interdepartment  coor¬ 
dination  that  is  essential  in  any  large 
organization.  I  he  man  selected  to 
sit  in  on  (onferences  and  committees 
must  he  tapahle  ol  making  decisions 
and  must  have  sufficient  authorits 
delegated  to  him  so  that  he  tan  he 
an  active  participant  and  not  inereK 
a  re|)ortei. 


No.  341  COMBINATION  SWITCH  AND  RECEPTACLE 


SAF-T-LOK 


What  Not  to  I)elc‘gate 


FEATURING  SxcicUWC 

STAY  OPEN 
SNAP-COVER 
ACTION 


I  here  are  tertain  things,  t<Mi,  that 
the  executive  should  not  delegate 
to  suhordinaies.  Within  his  own  de 
partment  he  should  he  the  spark 
plug  lor  motivation  and  morale  tie 
velopment  ol  his  suhordinates.  Ile 
might  delegate  the  details  of  arrang 
ing  a  training  program  hut  his  is 
the  res|)onsihility  to  see  that  it  is 
received  with  enthusiasm  and  undei 
standing  hy  the  employees. 

(Certain  confidential  matters  deal 
ing  with  pay,  merit  ratings,  depart 
mental  hudgetary  controls  and  simi¬ 
lar  matters  generally  should  rest  in 
the  hands  ol  the  department  head 
and  not  he  larmeci  out  to  sulrordi 
nates. 

.Aljove  all  don’t  delegate  over  all 
tontrol  ol  your  de|jartment’s  opera 
tion— unless  under  emergency  condi 
tions.  No  matter  how  complete  yoiu 
delegation  ol  authority  may  he,  ton 
trol  and  t«M)rdination  of  the  inch 
vicinal  operating  entities  should  rest 
in  the  hands  ol  the  executive  who 
has  the  linal  res|>onsihility  lor  the 
department’s  perlormance. 

Finall),  no  amount  of  delegation 
can  take  an  executive  “oil  the  hcK)k" 
when  a  com|jany  or  departmental 
crisis  (Ht  iirs.  In  lact,  that  may  he  the 
lime  when  the  executive  reassumes 
all  of  the  authority  and  responsi 
hility  in  older  to  make  fast  decisions 
that  cope  with  the  situation.  Kven 
in  noncritical  times  the  competent 
executive  does  not  hesitate  to  make 
necessary  changes  in  assignments  ol 
responsihility  and  authorits  if  his 
control  picHedures  indicate  that  this 
will  improve  over  all  departmental 
perlormance. 

In  summary,  delegation  is  not 
easy.  It’s  risky,  and  olten  reeptires 
the  sacrifice  of  short-term  henefits 
lor  long-term  gains.  However,  it  is 
an  essential  part  ol  husitiess  opera 
tions  and  it  pavs  dividends  in  mak 
ing  executive  time  more  prcKluctice 
and  in  training  future  executives. 


STAYS  OPEN 
IN 

SAFETY-LOCKED 

POSITION 


SNAPS  SHUT  AUTOMATICALLY 
WITH  SLIGHT  PUSH 

No.  219  SINGLE  SNAP-COVER 
PARALLEL  SLOT  DUPLEX  RECEPTACLE 

No.  220  SINGLE  SNAP-COVER  3-WIRE 
GROUNDING  DUPLEX  RECEPTACLE 

Grounds  metal  parts  of  portable 
electrical  tools,  lawn  mowers,  etc. 
for  safety  in  use  with  Metallic  or 
Non-Metallic  wiring  systems. 


the  most  COMPLETE  line 

with  EXCLUSIVE  selling  advantages 

_  Exclusive  SNAP-COVER  locks  open  for  easy,  one-hand 

insertion  of  plug . . .  yet  snaps  shut  at  a  touch  for  weather- 
proof  protection.  Lid  does  not  rest  on  wire  or  plug.  Can’t 
damage  insulation  if  cord  is  jerked  out.  Cover  cannot  be 
loosened  or  pulled  off. 

No.  210-ONE-GANG  SAF-T-LOK  SINGLE  RECEPTACLE 

Bell— The  Complete  Line— The  Only  Line  with  SAF-T-LOK 
- "  SNAP-COVERS  OR  SCREW  COVERS  in  1  or  2-gang  Com¬ 
binations. 


No.  214  No.  216  No.  228  No.  233^1 

Flush  Flush  Switch  Combination  Flush  Switch 

Screw-Cover  (Single  pole.  Flush  Switch  &  and  Duplex 

Duplex  T-rated)  Snop*Cover  Screw  Cover 

Receptacle  Outlet  Duplex  Receptacle 

Moke  BELL  your  one  source  for  rhe  best  in  weather-proof  and  No-Shok 

devices,  ond  Metol  Wall  Plates.  Write  for  Catalog  and  Prices  today! 


See  Us  at  the  N.A.C.D.  Convention— Booth  No.  1014 
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Right  off  the 


H».  S  la  ■  «a)tta 


An  automatic  ultraaonic  welder 
makes  tack  welds  without  heat 
at  the  rate  of  200  inches  per 
minute. 

Miniature  mercury  lamps  are 
being  used  in  batteries  of  twelve 
for  night  aerial  photography.  An 
area  of  sixteen  square  miles  can 
be  lighted  from  an  altitude  of 
20,000  feet. 

6? 

A  new  electron  microscope  per¬ 
mits  the  examination  of  opaque 
specimens. 

An  electronic  converter  makes 
any  radio  an  appliance  timer. 

& 

A  three-year  test  of  a  43,000- 
pound  ship’s  propeller  made  of 
nialite  (nickel-cadmium  bronze) 
shows  no  wear  caused  by  erosion 
or  cavitation. 

t!? 

D.  W.  Kitchin  and  O.  S.  Pratt  of 
Simfdex  recently  made  two  major 
discoveries  in  studying  corona 
spaces  in  cables  —  one,  by  ob¬ 
serving  internal  pressure  de¬ 
crease,  and  another  by  mapping 
with  silver  cyanide  solution. 
tJ? 

A  distillation  column  sixteen  feet 
high  and  made  entirely  of  glass  is 
said  to  be  the  world’s  largest.  It 
will  be  used  to  make  silicon  car¬ 
bide  with  impurities  of  only  one 
part  in  ten  billion. 

It  he.s  been  demonstrated  for  the 
first  time  that  |ietroleum  is  a 
colloidal  disiiersion.  This  knowl¬ 
edge  may  help  in  obtaining 
greater  recovery  from  ending 
oil  reserves. 

^5? 

A  giant  machine  to  hold  large 
assemblies  for  welding  can  lift, 
tilt  and  rotate  weights  up  to 
forty  tons. 

is 

A  tiny  photoflash  bulb  is  said  to 
give  the  same  amount  of  light  as 
one  four  times  its  size.  It  uses 
zirconium  rolled  to  foil  gauge. 


Over  13(X)  industrial  concerns  in 
this  country  are  now  using  radio¬ 
active  byproducts.  About  2(X) 
were  added  to  this  list  during  the 
last  year. 

Air  power  for  generators  in  re¬ 
mote  installations,  such  as  aids 
to  air  or  marine  navigation,  can 
be  supplied  by  a  modern  wind¬ 
mill  which  has  a  thirty-foot, 
three-bladed  "propeller.”  It 
maintains  constant  speed. 

Temperatures  as  high  as 

are  resisted  by  a  new  molded 

plastic. 

iS 

Polyethylene  is  now  made  with 
an  ultraviolet  inliibitor  and  is 
said  to  last  four  times  longer 
than  the  unfirotected  form. 

iS 

Further  information  on  these 
news  items  and  on  Simplex 
cable  is  available  from  any 
Simplex  office.  Please  be 
specific  in  your  requests. 

Nuclear  reactors  may  be  used  as 
economical  sources  of  heat  to 
convert  coal  into  gaseous  or 
liquid  fuels. 

A  stereo  cartridge  to  play  the 
45-45  Westrex  groove  records  is 
in  production. 

is 

South  Carolina  is  putting  its 
automobile  drivers’  licenses  on 
photosensitive,  anodized  alumi¬ 
num.  They  will  be  used  for  four 
years. 

is 

S|)eeds  of  15,(XX)  miles  iier  hour 
and  temiieratures  as  high  as 
18,(XK)°F.  can  be  reached  mo¬ 
mentarily  in  a  new  wind  tunnel 
being  built  to  test  missile  nose 
cones. 

"Silicone  Insulation  as  Applied 
to  Wire  and  Cable”  is  the  title 
of  a  research  pajjer  by  P.  H. 
Ware  of  Simplex.  This  insulation 
is  trade  named  "Thermoplex”. 


"  The  American  manufacturers  of  transoceanic  telephone  cables 


Flexible  tanks  of  rubberized 
fabric  are  being  made  for  use  in 
the  oil  fields.  They  hold  15,000 
gallons,  but  can  be  rolled  into  a 
(lackage  eight  feet  by  two  and 
one  half  feet  when  empty. 

is 

Kraft  paper,  shrunk  after  form¬ 
ing,  is  being  used  for  shopping 
bags  and  multi-walled  sacks.  It 
stretches  under  tension  and  is 
said  to  be  twenty  per  cent 
stronger  than  papers  now  in  use 
for  this  purpose. 

iS 

A  iMH-table  scale  that  needs  no 
pit  is  made  for  roadside  weir¬ 
ing.  It  can  handle  v^iicles  sixty 
feet  long  weighing  seventy  tons. 

i^ 


Protection  plus 

C'-L-X  (aealex)  is  a  continuous,  light¬ 
weight,  exterior  metallic  cable  sheath 
recently  introduced  by  Simplex.  Im¬ 
pervious  to  gases,  chemicals  and  water, 
C'-L-X  is  ideal  for  almost  any  installa¬ 
tion  including  aerial  applications,  in¬ 
dustrial  distribution  and  direct  burial, 
as  shown  above.  Practically  any  type 
of  cable  core  can  be  used  for  such  appli¬ 
cations  as  power,  control,  signal  and 
communication  installations. 

Other  features  include  extreme  pli¬ 
ability,  ease  of  handling,  long  life,  easy 
installation  and  relocation,  and  color 
coding  for  voltage  or  circuit  identifica¬ 
tion. 


SIMPLEX  WIRE  «  CABLE  CO. 


Allis-Chalmers— 25  Years 


KlO\!iZ7 


POWER 

Regulato 


Save  33%  space  . . . 

30%  cost...  20%  weight! 


New  design  —  new  benefits  to  utilities 
are  incorporated  in  the  NEW  Allis-Chalmers 
3-phase  power  regulators. 

•  Now,  substation  space  requirements  for  power 
regulators  are  reduced  by  at  least  one-third. 

•  Now,  reduced  sizes  and  weights  for  easier  han¬ 
dling,  lower  installation  cost. 

•  Now,  cost  per  kva  of  3-phase  regulators  is  re¬ 
duced  30%. 

•  Now,  600-amp  maximum  Vari-Amp  rating 
is  provided. 


Available  In  most  popular  ratings 

These  new  Allis-Chalmers  power  regulators  are 
rated  500  and  750  kva,  8660  volts,  and  500,  750 
and  1000  kva,  13,200  volts. 

These  savings  are  so  important  it  will  pay  you 
to  re-evaluate  your  present  substation  planning 
on  the  basis  of  these  new  units.  Check  with  your 
nearby  A-C  office  or  contact  Allis-Chalmers, 
Power  Equipment  Division,  Milwaukee  1,  Wi.s. 


Heavy-duty  tap-changing  mechanism.  Unit  construction  combined  with  new  space-saving 

arrangement  of  tap-changing  mechanism. 


ALLIS-CHALMERS 
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news 


III  oMiperation  Milh  .Vrirona  Puiilu  Service 
(n.,  vtiidents  at  Thotnav  \.  EdiMiii  School 
at  Phoenix  are  loninieinoratiiig  the  lllth 
anniveriiary  of  the  inventor’s  birth  with 
^'outh  Science  Day  activities.  The  celebra¬ 
tion  is  highlighted  by  an  Edison  exhibit— 
replicas  of  his  inventions  and  many  ex¬ 
amples  of  old-time  lighting  fixtures,  appli¬ 
ances  and  phonographs  that  will  provide 
the  basis  for  a  permanent  museum  and 
exhibit.  Part  of  the  programs  included 
presentation  of  a  play  entitled  “The  Man 
Who  Turned  Off  the  Dark”  Kritten  bv 
Jack  L.  McDonald,  special  services  director 
for  Public  Service.  One  of  tbe  two  youths 
who  played  Edison  in  the  school  plav 
studies  an  old  Edison  phonograph  and 
replica  of  the  first  light  bulb.  The  exhibit 
bas  been  named  tbe  “Edisonia  Display” 


Management 


Another  Try  by  PNP 

Not  daiinteil  by  the  Fetleral  Power 
(amiiiiissioii's  refusal  of  a  license  for 
the  Mountain  Sheep- Pleasant  \'alle\ 
piojett,  the  I’aiifit  Noitliwest  Powei 
Cio.  has  now  filed  for  a  license  appli¬ 
cation  CHI  a  new  Mountain  Sheep 
dam  about  miles  downstream  from 
the  site  of  the  initial  Mountain 
Sheep  pioject.  The  new  structure 
would  he  <i70  ft  high  and  would  pro¬ 
vide  lijOO.OOO  acre-ft  ol  usable  stor¬ 
age  for  power  and  HoihI  control, 
thus  negating  the  criticism  of  the 
two-dam  pioject  which  would  have 
had  only  acre-ft  for  flcKnl 

control  and  downstieam  iK-nefits. 

ritimate  capability  of  the  new 
fiigh  Mountain  Sheep  Dam  would  be 
l,52().00((  kw.  Preliminary  cost  esti¬ 
mates  total  S215,(MH(,0(M)  and  the 
constiuction  time  is  appioximatelv 
lour  years. 

This  new  piojrosal,  upstream  frcmi 
the  confluence  of  the  Salmon  Rivei 
(important  to  fish  interests),  pro¬ 
vides  essentially  all  the  benefits  that 
would  be  obtained  from  the  Ne/ 
Perce  site  favored  by  the  Federal 
Power  (iommission  but  bitterly  oj)- 
|josed  by  wildlife  inteiests  as  it 
would  Ik-  Ik-Iow  the  mouths  ol  both 
lilt-  Salmon  and  the  Imnaha  Rivers, 
the  former  Ireing  a  paiiicularly  im- 
|>oitant  spawning  stream. 

^  .\nother  road  bIcKk  in  l  acoma's 
path  toward  developing  its  (iowlit/ 
River  hydrcK-lectric  project  takes  the 
form  of  an  initiative  filed  with  the 
secretary  ol  the  State  of  Washington 
bv  the  Washington  State  Sports¬ 
men’s  (iouncil.  If  passed  by  the  legis¬ 
lature,  or  if  plated  on  the  ballot 
for  iMipular  approval,  the  measuie 
would  not  only  prevent  the  city  of 
Fatoma  from  resuming  construe  tion 
on  the  project  but  would  bar  any 
PIM)  or  private  firm  from  taking 
over  the  .SIS8,0(MMMM)  project. 

►  Utah  Power  Light  Co.  has  com¬ 
pleted  a  contract  with  Idaho  Power 
Co.  for  the  purchase  of  l.'iO.OOO  kw 
of  eneigy  from  Idaho’s  Flells  Canyon 
hydroelectric  project.  The  power 
is  scheduled  to  be  delivered  to  the 
Utah  system  in  the  fall  of  1%1.  F..  M. 


Naughton,  piesident  and  geneial 
manager  of  the  Utah  utility,  le- 
|K)rtecl  that  the  favoiable  costs  of 
|K>wer  thus  obtained  will  defer  con¬ 
struction  of  the  next  generating 
plant  by  the  Utah  system  lot  ap¬ 
proximately  two  years.  Utah’s  new 
genet ating  facility  will  be  a  thermal 
plant  at  Kemmeiei,  Wyo.,  scheduled 
to  go  on  the  line  in  the  fall  of  l9(iS. 

Strike  News 

.\  three-week  strike  of  I, .500  elec 
tiicians  which  has  tied  up  electrical 
construction  work  in  the  lower  Brit¬ 
ish  Columbia  mainland  ended  with 
a  joint  union-management  decision 
to  let  judicial  aibitiation  settle  the 
wage  dispute.  Fhe  British  Ciolumbia 
Electric  Co.  and  tite  IBFW  will  con¬ 
sider  binding  a  titling  by  the  Chief 
justice  ol  the  Supreme  CxHirt  cm 
wages,  the  main  issue  of  the  dispute. 

Fhe  strike  against  the  •ompany 
and  two  subcontractors  followed  a 
unanimous  award  by  a  conciliation 
board  of  up  to  \\V(  wage  itic reave 
over  a  two-year  pericHl.  This  was  re¬ 
jected  by  the  union  which  sought  up 
to  a  fOCJ  increase.  Linemen  have 
Iteen  getting  between  S2.  II  and  S2.- 
•f9  an  iiour. 

►  .\  week-long  work  stoppage  bv 
about  275  Puget  Sound  Power  fk 
Light  Co.  linemen  ended  .\pril  -f 
with  the  men  returning  to  their  jobs 
on  April  7.  The  men  walked  off  the 
job  in  protest  of  the  layoff  of  some 
.50  groundmen  in  lecent  months. 
Fhe  walkout  was  not  authoii/ed  by 
the  union  and  a  s|M)kesman  lot  the 
linemen  said  they  were  not  on  strike 
but  merely  “attending  meetings." 
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Financial  Notes 

^  I'acilic  C>as  and  Klectiic  Co. 
needs  about  SI(M(,(M)0.()(M(  in  order  to 
continue  its  grcnvth  progiam.  ken- 
netli  (1.  (dti  istenseti,  P(.  and  E’s 
tieasurei,  told  the  Securitv  Analysts 
ol  .San  Francisco  last  month  that  the 
com|janv  picibably  will  schedule  a 
commoti  stock  offering  around  the 
middle  of  the  year  —  the  ofleiing  to 
be  made  via  rights.  Issues  ol  pre- 
lenecl  stenk  and  bonds  ate  likely  to 
Ik  offered  later  this  vear  ot  earlv 
in  1959. 

Fhe  company’s  capital  sttucture 
is  now  19.1'^^  in  debt  securities, 
I7.b/^  in  pieferred  stock  and 
in  common  sten k. 

►  Pultlic  Set  vice  Co.  of  (ioloiado  is 
piepaiing  to  offer  a  sl<».(M)0,0()0  issue 
of  cumulative  |Heleried  stexk  to  take 
the  form  of  IbO.fKM)  shares  of  SUHt 
par  value.  Fhe  com|)any’s  last  of¬ 
fering  ol  preferred  stenk  was  made 
in  1953. 

►  Puget  Sound  Povvet  Light  Co. 
has  filed  an  application  with  the 
Federal  Power  Commission  lot  au¬ 
thority  to  issue  S30.909.(MM>  of  first 
mortgage  bemds  and  up  to  .SI0,(MM),- 
(MMf  of  unsecured  ptomissorv  notes. 
PtcKeeds  from  the  bond  sale  would 
Ik  used  to  refund  S2(),(MM),(M)()  of 
first  moitgage  bonds  (due  1987)  and 
repay  approximately  S8,8(M),(KMI 
worth  of  outstaticling  bank  notes. 
PicKC-eds  liom  the  prcmiissorv  notes 
would  Ik  used  to  reimburse  the  com¬ 
pany’s  treasury  for  ccinstruction  ex- 
|Knclitures. 

►  Fhe  Cdielan  County  Pl'I)  of 
Wenatchee,  Wash.,  retiied  more 
than  S2..5(M),IM)()  worth  of  revenue 
bonds  ahead  of  schedule  during  the 
I  f  months  ending  .March  1,  accord¬ 
ing  to  Manager  kirby  Billingslev. 
f  lie  early  retirements  saved  the  PUD 
a  total  of  Sllb.*M)9  in  interest  and 
call  premiums. 

►  California  Electric  Power  Co.  lias 
leceived  EPC;  approval  of  the  price 
and  interest  rate  on  its  pro|X)setl 
S12,(KK),IKK)  worth  of  first  mortgage 
bonds  due  in  1988.  White,  Weld  k- 
Co.  bid  the  issue  for  a  price  of  100.- 
559^4  of  principal  amount  with  an 
interest  rate  of  f'/o^'  I>ei  year. 
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With  the  Contractors 


Oregon  Groups  Active 

S.  S.  Adams  was  recently  named 
president  of  the  Oregon-Columbia 
Chapter,  NECA,  in  Portland.  J.  A. 
McCoy  was  made  governor,  follow¬ 
ing  his  term  as  president.  William  A. 
Tindula  was  named  vice-president; 
W.  M.  Graham  treasurer.  Other 
board  of  directors  members  are  J.  L. 
Krauser  and  Riley  R.  Taylor.  Direc¬ 
tor  for  the  Cascade  Division  is  C.  A. 
V'ibbert;  the  Central  Oregon  Divi¬ 
sion  Homer  R.  Smith;  the  Eugene- 
Springfield  Division  L.  H.  Morris 
and  the  Longview-Kelso  Division 
Frank  V.  L’Amie.  The  association’s 
special  activities  group  has  a  pro¬ 
gram  of  selling  and  advertising  to 
the  residential  market.  Its  efforts  are 
being  directed  by  Alexander  &  Asso¬ 
ciates  and  combines  the  efforts  of  15 
manufacturers  and  the  NECA  mem¬ 
bers  to  publicize  housepower,  ade¬ 
quate  wiring,  electric  heat,  adequate 
lighting,  etc. 

Highly  successful  meeting  of  mem¬ 
bers  and  nonmembers  in  the  Eugene 
area  was  held  in  February  to  acquaint 
all  with  the  NECA  program.  It  was 
made  a  social  affair  as  well,  the  wives 
of  the  members  and  guests  being 
invited.  W.  R.  Grasle,  District  8 
vice-president,  S.  S.  Adams,  president 
of  the  chapter.  Herb  Hagen,  field 
representative,  NECA,  and  Chapter 
Manager  Robert  Burns  gave  short 
talks.  A  job  management  course  has 
just  been  complete  in  Salem,  grad¬ 
uating  14,  and  meetings  to  demon¬ 
strate  mechanical  bookkeeping  were 
being  planned  for  April  by  J.  A. 
McCoy,  the  governor. 

►  San  Francisco  and  Peninsula  elec¬ 
trical  contractors,  through  the  Joint 
Industry  Board  in  cooperation  with 
the  Pacific  Gas  and  Electric  Co., 
have  set  up  a  Housepower  Forum 
to  prepare  contractors  to  sell  wir¬ 
ing  modernization.  Meetings  are 
held  in  Colma,  just  south  of  San 
Francisco,  and  thus  close  both  to 
the  San  Mateo  and  San  Francisco 
participants. 

►  The  San  Francisco  electricians’ 
wage  rate  w'ent  up  to  a  total  of 
$4.25*4  an  hour.  Effective  June  1  an 
additional  12*/2C,  it  had  been  agreed 
last  year,  would  be  added  but  details 
as  to  how  this  should  be  applied 
were  to  be  negotiated  in  March  of 
1958.  It  was  decided  to  add  it  to 
the  wage  rate.  The  basic  wage  is 
$.$.91  and  fringes  bring  it  up  to  the 
$4.25  rate. 


►  Earl  Peak,  Central  Electric  Co., 
San  Francisco,  who  has  been  gover¬ 
nor  of  the  San  Francisco  Chapter, 
NECA,  for  several  years,  resigned  the 
post  and  William  A.  Langlais,  Char¬ 
les  A.  Langlais  Co.,  was  appointetl 
in  his  place.  The  annual  dinner 
dance  of  the  San  Francisco  associa¬ 
tion  was  announced  to  be  on  .May  17. 

►  Rudy  D.  Beard  resigned  as  gov¬ 
ernor  of  the  Northern  California 
Cdiapter,  NECA,  when  he  resigned 
from  the  Scott  Buttner  Electric  Co., 
of  which  he  has  been  a  vice-president 
and  former  general  manager.  He  has 
announced  no  future  plans  as  yet. 

►  Santa  Clara-San  Benito  Chapter, 
NEC^A,  moved  its  long-time  Iwation 
at  83  Bassett  St.,  .San  Jose,  to  a  new 
building  erectetl  by  one  of  its  mem¬ 
bers,  Joe  Santora,  at  483  Auzerais 
.•\ve.,  San  Jose,  George  Harter,  its 
manager,  announced.  .-Mso  an¬ 
nounced  was  that  Robert  .Maxwell, 
retired  city  electrical  inspector,  .San 
Jose,  has  been  engaged  to  work  for 
the  Joint  Industry  Board  of  NEC;.A 
and  IBEW  in  the  .Santa  Clara-.San 
Benito  Chapter  area. 

►  Re-elected  to  his  15th  term  as 
president  of  the  San  Joaquin  Valley 
Chapter,  NECA,  was  J.  E.  McCarty 
at  its  recent  annual  election  dinner. 
A.  J.  Massa  was  named  vice-presi¬ 
dent,  John  Nomellini  secretary- 
treasurer  and  Glen  Bcxkmon  gover¬ 
nor.  George  W.  Flint  was  reappoint¬ 
ed  secretary-manager. 

►  A  new  chapter  in  Nevada  has 
been  established  at  Reno.  George  B. 
Hughes  is  its  president,  F.  E.  Stan¬ 
ton  its  governor.  J.  C.  Maytnier  is 
its  manager.  It  is  independent  of  the 
former  Nevada  Chapter  at  Las  Ve¬ 
gas,  which  is  still  the  major  chapter 
of  the  state.  D.  A.  Farr  is  its  presi¬ 
dent,  L.  J.  Reynolds  Jr.  its  governor 
and  H.  E.  DeVilliers  was  named  as 
manager. 

►  George  Curran,  Red  Top  Elec¬ 
tric  Co.,  Oakland  and  Hayward,  was 
recently  elected  president  of  the  Bid 
Depository  of  California  at  its  an¬ 
nual  meeting.  This  swings  the  lead¬ 
ership  of  the  Bay  area  bid  dep)sitory 
to  the  East  Bay  where  a  separate 
office  was  established  last  year.  The 
depository  territory  now  includes 
Contra  Costa,  Napa  and  Solano 
Counties  as  well  as  .San  Francisco 
and  Alameda  Counties.  Arthur  E. 
Rowe  is  custodian. 


Hot  Stick  Training 

Hot  line  tcKjl  work  was  demrrn- 
strated  to  the  apprentices  taking  the 
line  apprentice  courses  of  the  North¬ 
west  Line  Cmstructors  (lhapter.  Jim 
Dolan  of  the  .Safety  Live  Line  Tck)! 
(>).  matle  the  ilemonstrations  at  two 
sessions,  one  in  Portland  and  in 
Pasco.  Pole  top  resuscitation  was 
demonstrated  in  S|>okane  and  drew 
so  much  public  attention  it  caused 
a  traffic  jam.  The  classes  are  being 
conducted  by  Jim  Omdon  and  Bob 
.Madaris  in  Portland,  Seattle,  S|k>- 
kane  and  in  Pasco.  Although  atten¬ 
dance  has  dropped  because  of  em- 
plosment,  some  of  the  apprentices 
are  keeping  up  their  work  by  cor- 
resjxmdence,  for  which  they  will  be 
given  credit.  Both  contractors  and 
union  are  asked  to  cooperate  to 
round  out  the  training  and  to  try  to 
dispatch  the  apprentices  where  they 
will  get  additional  training.  Doug 
Ellis  is  coordinator  of  the  program. 

►  A  foreman’s  institute  was  organ- 
izetl  by  the  Inland  Empire  Chapter 
of  NEC.A,  .Sjx)kane,  using  the  NEC^A 
job  management  material  and  con¬ 
densing  it  to  a  five-day,  all-day  short 
course,  with  “bull  sessions’’  at  night. 
The  emphasis  was  on  personnel  man¬ 
agement  and  on  work  methods.  Dr. 
Richard  F.  Mc.Mahon,  dean  of  the 
.SchfMil  of  Economics  and  Business 
.-\dministration,  Gonzaga  University, 
was  directing  the  course  for  the  con¬ 
tractors  and  permanent  foremen  of 
their  shops.  Specialists  from  various 
branches  of  the  industry  were  called 
upon  to  assist  at  the  sessions  where 
needcxl.  Interest  in  a  reading  course 
has  been  expressed  and  a  10-hour 
course  of  that  type  is  being  planned, 
according  to  Robert  Wilkinson. 
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Copper  and  Aluminum 
Bart  and  Weatherproof  Products 


Paronite  Service  Entrance  Cable 
75‘’C.  Wet  or  Dry 


PARANITE  WIRE  AND  CABLE  DIVISION 

Essex  Wire  Corporation  I  ^ANOfActoPiwc  piai 

I  Alobomo;  Anoheim,  CaJ 

FORT  WAVMK  e.  INDIANA  |  Indiono;  Morion,  Indion 


Paronite  Paraflex* 
Non-Metallic  Sheathed  Cable 


Paronite  Type  UP  Cable 
With  and  Without  Ground 


helps  Power-Up  State  Office  Building 


The  new  Commonwealth  of  Pennsylvania  Office  Building  in  Pittsburgh  ex¬ 
emplifies  the  type  of  planning  that  powers-up  today  for  future  needs. 

More  than  40  Westinghouse  PaneU>oards  (Type  NLAB  &  Type  CDP) 
provide  for  lighting  and  di.stribution  .system  protection  and  service  con¬ 
tinuity  completely  adequate  for  today’s  demands,  and  readily  capable  of  ex¬ 
pansion  or  modification  to  meet  tomorrow’s  ever-increasing  electrical  needs. 


OWNER— General  State  Authority,  Commonwealth  of  Pennsylvania 
ARCHITECT— Altenhof  and  Bown 
CONSULTING  ENGINEER-Carl  J.  Long 
ELECTRICAL  CONTRACTOR-E.  C.  Ernst.  Inc. 

WESTINGHOUSE  DISTRIBUTOR-Keps  Electric  Company 


Westinghouse  CDP  Panelboards  installed  in  the  new  State  Office  Building  to 
provide  protection  and  control  of  power  circuits.  Shown  on  wall  at  left  is  one 
of  the  Type  NLAB  Panelboards  which  protect  building  lighting  circuits. 


Westinghouse 
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Political  Fronts 


The  1957  Kwh  Rodeo  Winner 


Drive  on  the  Snake 

Oregon  politicals  still  stage  a  rear 
guard  action  to  support  Oregon’s 
^nator  Morse’s  attempt  to  get  a 
high  Hells  Canyon  Dam  and  drive 
the  Idaho  Power  Co.  off  the  Snake 
River.  A  blow-by-blow  account  of 
the  hassle  begins  with  the  Oregon 
Water  Resources  Board’s  recommen¬ 
dation  last  January’  for  a  continuous 
study  of  Snake  River  alternate  proj¬ 
ects  and  a  request  to  the  FPC  for 
suspension  of  any  licenses  which 
would  interfere  with  the  maximum 
economic  project  development.  Based 
on  this  stand,  Oregon’s  Public  Util¬ 
ity  Commissioner  Slorgan  denied  a 
subsequent  application  by  Idaho 
Power  Co.  for  the  sale  of  $20,000,000 
in  securities.  Immediately  thereafter 
the  Oregon  Water  Resources  Board 
met  and  by  a  three  to  two  decision 
refused  to  rescind  its  earlier  stand. 

Idaho  Power’s  president,  Tom 
Roach,  commented  on  these  actions 
as  follows:  “It  would  apjjear  that 
this  is  but  one  more  step  in  the  long 
continued  effort  of  certain  |)ersons 
in  Oregon  to  assert  the  supremacy 
of  that  state  over  the  United  States 
constitution  and  laws  and  the  Fed¬ 
eral  Power  Commission.  In  a  previ¬ 
ous  attempt  by  certain  Oregon  offi¬ 
cials  to  stop  construction  of  our 
Snake  River  projects,  the  Supreme 
Court  of  Oregon  held  specifically 
that  the  statutes  of  that  state  do  not 
authorize  state  officials  to  attempt 
to  veto  a  federal  license  or  by  an 
action  of  this  kind  to  indirectly  pre¬ 
vent  the  construction  of  a  federally- 
licensed  project.  Since  both  the 
United  States  Supreme  Court  and 
the  supreme  court  of  the  State  of 
Oregon  have  upheld  our  right  to 
proceed,  it  is  our  opinion  that  this 
order  will  not  affect  the  financing 
and  continued  construction  of  our 
projects.  It  is  of  more  than  passing 
significance  that  the  company  has 
obtained  its  financing  authorization 
from  the  Public  Utilities  Commis¬ 
sion  of  the  State  of  Idaho,  where 
more  than  92%  of  our  business  orig¬ 
inates  and  our  customers  reside.” 

The  Oregon  PUC  threatens  legal 
action  if  Idaho  Power  goes  ahead 
w’ith  the  sale  of  the  securities. 

►  The  taxation  of  municipally 
owned  electric  plants  is  scheduled 
for  a  court  test  in  Wyoming.  Attor¬ 
neys  for  the  state  and  12  Wyoming 
towns  have  agreed  at  a  pretrial  con¬ 
ference  to  narrow  their  l3attle  to  the 
determination  of  whether  or  not 
city-owned  power  plants  are  used  for 
“governmental  purposes.” 


C  W.  Leihy 
Electrical  West 


Harold  Anderson 


.Abosc:  R.  V.  Jones,  center, 
disision  enpneer,  PG  and  E, 
Fresno,  Calif.,  receives  his 
stock  and  dividend  check 
from  “Brodie”  Leihy  of  Elec¬ 
trical  West  as  PG  and  E’s 
“Pete"  Anderson  looks  on. 
Left:  The  prize— II  shares  of 
Hawaiian  Electric  stock  plus 
a  $21  dividend  check.  Who 
Will  Win  It  Next  Year? 


To  ELECTRICAL  WESFs  Kilowatt-hour  Contest  Editor 

68  Post  St.,  San  Francisco  4,  Calif. 

Here's  My  Forecast 

The  annual  kilowatt-hour  output  for  the  11  Western  states  for  the 

year  1958  will  be  . kwh. 

Here's  why  (in  25  words  or  less).  . 


Name 


Title  or  job 
Company  . 
Address 


(Return  before  June  30,  1958) 


Announcing 

The  2nd  Annual  Load  Forecasting  Contest 

West's  Kilowatt-hour  Load 
Forecasting  Rodeo 

A  Chance  To  Put  Your  Brand  on  a  $500  Block  of  Stock  of  a  Western  Utility 


The  Object  —  To  forecast  the  total  kilowatt-hour  output  of  the  power  stations  in  the  11 
Western  states  for  the  year  1958,  giving  reasons  for  the  estimate  in  25  words  or  less. 
Federal  Power  Commission  figures  of  kilowatt-hour  output  will  be  the  final  authority. 

The  Contestants — Any  person  employed  in  any  segment  of  the  electrical  industry  in  the  11 
Western  states,  Hawaii  or  Alaska  may  submit  one  entry  in  the  contest — using  the 
attached  postcard  or  a  reasonable  facsimile  thereof.  Entries  must  be  postmarked  not 
later  than  June  30,  1958.  Employees  of  the  McGraw-Hill  company  and  its  subsidiaries 
are  ineligible  to  participate. 

The  Prize  — ELECTRICAL  WEST  will  award  the  winner,  who  comes  closest  to  the  actual 
official  FPC  kwh  output  figure,  $500  worth  of  common  stock  in  one  of  the  electric 
companies  serving  an  area  of  the  11  Western  states.  The  electric  utility  whose 
common  stock  will  be  the  prize  will  be  determined  by  a  drawing  held  at  the  annual 
Pacific  Coast  Electrical  Assn,  convention  in  Coronado,  California,  May  14-16,  1958. 
Stock  representing  the  prize  will  be  purchased  immediately  after  the  drawing  and 
held  in  escrow  with  any  accrued  dividends  until  the  winner  has  been  determined. 
In  case  of  ties,  the  prize  will  be  divided  equally  between  those  submitting  the  winning 
figure. 

A  Hint — In  1957  the  official  kilowatt-hour  output  figure  for  the  11  Western  states  was 
120,631,866,000  kwh  as  reported  by  FPC. 


Ifs  Pun  — If s  a  game  of  skill  — 
and  a  test  of  your  optimism  about 
Western  growth.  Calculate  what 
this  figure  will  be  for  1958!  It 
costs  nothing  to  enter  the  contest. 
Just  send  in  your  estimate  on  the 
attached  card,  by  letter  or  other 
postcard. 


To  ELECTRICAL  WEST'S  Kilowatt-hour  Contest  Editor 
Here's  My  Forecast 

The  annual  kilowatt-hour  output  for  the  1 1  Western  states  for  the 

year  1958  will  be . . kwh. 

Here's  why  (in  25  words  or  less) . 


N«me . 

Title  or  job 
Company  ..  . 

Addreti . 

Ofy . 


State . 


(Return  before  June  30,  1958) 
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Put  Your  Brand  on  $500  of  Stock 


Use  this  Card  to  Enter 

ELECTRICAL  WEST'S 
-Kilowatt-Hour  Rodeo- 


See  preceding  page  for  full  details 


Electrical  Wesfs  Kilowatt-hour  Rodeo 
68  Post  Street 

San  Francisco  4 
California 


! 


I 
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. . .  especially  the  engineer  who  recommends  them! 


New  G-E  Power  Groove  fluorescents 
nive  twice  as  much  lie:ht  for  safer  ni^ht 
drivine;  as  the  same  number  of  ordi¬ 
nary  fluorescents.  What’s  more,  they 
provide  seeing  comfort  with  natural 
color  rendition.  People  look  like  peo¬ 
ple — and  that’s  good. 

There’s  a  big  savings  in  original 
cost,  too.  and  a  continuing  savings 
in  maintenance  expense  for  equal 
light.  This  makes  everybody  look  e:ot)d ! 


WHEN  YOU  PLAN  YOUR  HIGHWAY  LIGHTING 
AROUND  G-E  POWER  GROOVES: 

1  You  get  more  light  from  the  same 
number  of  lamps  and  luminaires,  or 

2  You  use  fewer  lamps  and  lumi¬ 
naires  and  get  equal  light,  or 

3  You  use  the  some  number  of 
shorter  lamps  and  luminaires  and 

get  equal  light. 


G-E  Power  Grooves  provide  good 
roadway  visibility,  especially  on  wet 
pavement.  So  use  them  for  parking 
and  ser\'ice  areas,  toll  plazas,  tunnels 
and  underpasses,  and  on  main  or 
arterial  highways  through  cities  and 
towns.  For  more  information  on  G-E 
Power  Groove  fluorescents  or  mer¬ 
cury  lamps  for  street  and  highway 
lighting,  write:  General  Electric  Co., 
Large  Lamp  Dept.  C-828,  Nela 
Park.  Cleveland  12,  Ohio. 


Tigress  fs  Our  Most  Important  Product 

GENERAL^  ELECTRIC 


GENERAL  m>ELECTRIC 


Pow*r  Groove 


IT’S  THAT  MAKE  TWICE  AS  MUCH  LIGHT  POs«.  - 

^  GRooM^  *'fiLE 


In  town  or  country. . . 
street  lighting  with 
Generai  Eiectric’s 

POWER  GROOVE  UMPS 

makes  everybody  look  good 
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Ask  your 

Westinghouse  representative 
about  the  exclusive  benefits 
you  get  from 

URL  AND  URF 
REGULATORS  .  .  .WITH  THE 
TAP  CHANGER  THAT’S 
15  TIMES  FASTER 


Westinghouse  URL  and  URF  reg¬ 
ulators  are  equipped  with  a  direct- 
drive  Geneva  gear  tap-changing 
mechanism.  The  motor-driven 
mechanism  operates  instantly  when 
a  tap  change  is  called  for,  thus 
taking  advantage  of  the  inverse 
time  characteristics  of  the  comput¬ 
ing  type  CVR  relay  control. 

This  direct-drive  mechanism 
corrects  voltage  15  to  20  times 
faster  than  any  spring-driven 
mechanism.  Because  there  is  no 
wind-up  time,  full-range  operation 
requires  a  maximum  of  only  13 


seconds,  compared  to  3  H  to  5  min¬ 
utes  for  other  drives. 

Elimination  of  this  unnecessary 
time  delay  allows  a  iM-volt  cor¬ 
rection  in  only  1  second,  assures  a 
narrower  effective  bandwidth,  with 
better  voltage  control  and  im¬ 
proved  customer  service. 

See  your  Westinghouse  represent¬ 
ative  for  the  full  story  of  better 
regulation — made  possible  through 
PLOWBACK  OF  EARNINGS  in¬ 
to  research  ...  to  help  solve  the 
immediate  and  long-range  problems 
of  the  electric  utility  industry. 

J-70860 


you  CAN  BE 


SURE. ..IF  it's  westinghouse 


Growth 


►  Paiilit  Power  K:  l.iglit 
started  (onstriutioii  of  a 
transinissioti  line  across  the  G<>hini 
Ilia  River  to  replace  a  9.5-kv  siihnia 
line  cable  linking  PPSkl.’s  Merwin 

»  project  on  the  Lewis  River  in  Wash¬ 
ington  with  the  Portland  service 
area.  I  he  two-niile  crossing  will  be 
supported  on  seven  towers  —  ttvo  ol 
(hem  18.5  ft  high. 

►  Can  Inane  Dam.  .Montana  I’ower's 
newest  on  the  .Missouri  River,  jjro- 
ducecl  electricity  for  the  lirst  time 
March  21.  Hie  SI0,0(K),(H«)  dam  will 
pK^luce  ()0,0(K)  kw  liom  two  genera¬ 
tors.  I  he  clam  was  named  for  H.  H. 
Ok  Inane,  chief  consulting  engineer 
ol  the  power  company. 

►  English  Electric  ExjKHt  K:  It  ad 
ing  O).  Ltd.  has  won  an  additional 
S.5..5()0,0(K)  contract  to  supply  h\dro 
turbine  generating  sets  lor  the  Priest 
Rapids  power  project  on  the  (folum 
bia  River.  1  he  two  turbines,  each 
S.'i.OOO  kw,  will  bring  English  Elec 
trie's  shale  to  some  $25,0(K).000  |oi 
the  Priest  Rapids  project. 

►  .\  iMK(,0tl0.0(MI  live-veai  cotistiuc 
tion  progiam  will  Ixe  reejuired  b\ 
Bontieville  I’ower  .Administration  to 
j>rovide  transmission  facilities  for 

I  new  getietation  scheduled  in  the  Pa 
cific  Noithwest  through  the  seat 
accoicling  to  l)r.  William  .A. 
Pearl.  Botmeville  admitiistrator. 

! 

'  ►  Subject  to  RE.A  appioval.  the 
j  Iri-CfoirntN  Electric  .Assn,  diiectois 
'  have  accepted  a  low  bid  for  the  con 
stiitction  of  .80  miles  of  OO-kv  trans 
mission  line  and  210  miles  ol  distri 
bution  litie  in  Wyomitig. 

►  Drilling  crews  have  beeti  sent  to 
the  Rinky  .Mountain  trench  area  in 
northern  British  (;c)lumbia  to  test 
projKxsed  dam  sites  for  the  Wenriei 
(iren  hydroelectric  development  jiro 
gram.  The  proposed  3,(M)0,(MM)  kw 
hydroelc'c  trie  project  is  expected  to 
cost  between  S100,0(MI,(M)0  and  .SbtKI. 
000,000,  and  involves  a  clam  or  seric*s 
of  clams  east  of  Einlay  Eorks  on  the 
Peace  River.  Datnming  of  the  Peace- 
River  would  create  a  200-mi le-lotig 
storage  lake. 

►  .May  21  has  beeti  set  as  the  dedi 
cation  date  lor  the  lamous  Pelton 
project  ol  Portland  (.eiieral  Electric 
(io.  riie  120,000  kw  installation  was 
constructed  bv  (iuy  E.  .Atkinson  Go. 

!  on  the  Deschutes  River.  .An  out¬ 
standing  leature  is  its  fish  ladder. 


H 


ii 


•  ^ 
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Market  Development 


Calling  All  Cooks  similar  cNciits  arc  bcin^  set  u|>  loi 

^  every  major  town  in  Idaho  Power 

Idaho  Power  Clo.’s  “Best  uK,k  in  t/rn'tory  under  direction  ol  Vie 
town"  promotion  had  its  start  in  toerl/en,  sales  |rromotion  mana^ei 
(laldwell  and  Buell,  where  it  made 
friends  as  it  promoted  electric  living. 

Sponsored  jointlv  hv  the  com-  ^  Idaho  Power  and  .A1  S.  (>ilbeit, 
pany  and  the  hnal  newspaper,  the  sales  manager,  pic ketl  oil  an  tlectri- 
wmnen’s  cluhs  are  invited  to  nonii-  I-iving  Home  .Award  lor  1957  in 
nate  a  candidate  for  the  best  c(K)k  in  tite  Living  for  Young  Homemakers 
town.  Nominations  are  then  voted  buildingprogram.  rhis  home,  which 
on  in  sponsoring  stores,  which  mav  was  built  in  Boise  by  Ralph  R.  .Sher- 
consist  of  electrical  dealers  and  all  man,  received  the  first  (.old  Medal- 
other  types  ol  retail  outlets  in  the  United  States.  In  the 

town.  company's  promotion  (»i  the  .\ledal- 

When  the  winner  is  elected,  the  ‘‘‘>'1  Homes,  31  builders  have  signeil 
club  s|K)nv)ring  her  gets  S.5()  lor  its  up  to  Ijuiltl  Medallion  Ihnnes  in  the 
treasury,  while  the  individual  win-  company  territory, 
tier  receives  an  electric  mixer. 

Fhe  awards  are  made  at  a  ctiin-  ►  On  May  7  and  H,  flumfroldt  \p 

pany  cooking  school,  giving  the  pliance  Dealers  .\ssn.  will  put  on 

utility  Inline  service  department  an  a  new  version  ol  its  Homemakei  s 

opportunity  to  denninstrate  electric  Holiday  at  tureka.  Ualil.,  .Mimic  i 

cooking  and  participating  dealers  a  pal  .-Xuditorium,  at  cot  ding  to  Bcr- 

plate  to  display  appliances,  get  pros-  nie  Williams,  secretary  treasurer.  ,\ 

pects  and  make  sales.  special  newspaper  section  19  clays 

In  Ualdwell,  where  .32  women's  in  advance  will  call  attention  to 

clubs  entered  candidates,  the  event  prizes  ofleretl  by  participating  cleal- 

was  so  successful  that  Janies  .Me  ers,  carry  coupons  that  must  be  filled 

Ureight,  Idaho  Power's  district  man  out  and  cle|>osited  in  a  participant's 

ager  there,  was  named  “man  of  the  store  to  make-  the  reader  eligible  to  f' 
month''  bs  his  fellow  citizens.  win.  ^ 


EXCLUSIVE 
DIRECT-DRIVE 
GENEVA  GEAR 
MECHANISM... 

*  No  shock 

*  Fast  arc 
extinction 

*  Ibfo  less  contact 
erosion 


you  CAN  BE  SURE  ...IF  it's 

W^stinfihouse 


San  Diego  (.as  &-  Electric  Co.  rereiseci  first  aHard  for  distinguished  achieseinent  in  the 
I9.'>7  Eleriri-Lising  Home  program  condiicled  by  the  magazine  Lising  for  Young  Home¬ 
makers.  Here  Ralph  J.  Phillips,  sice-president  in  charge  of  sales  for  the  utility,  shosts 
the  assard  to  Stanles  (^  Scott,  builder,  and  ('.  J.  Padereuski,  architect.  The  home  has 
a  push-button  kitchen;  heat  pump,  full  house-power 


The  exclusive  direct-drive  Geneva 
gear  tap-changer  mechanism  in 
URL  and  URF  regulators  provides 
a  sinusoidally  controlled  motion 
which: 


•  Changes  taps  smcxithly,  with  no 
mechanical  shock  to  loosen 
components. 

•  Provides  correct  speed  for  arc 
extinction. 


•  Reduces  contact  erosion  by  15% . 

•  Permits  1K%  steps,  which  im¬ 

proves  regulation  and  cuts 
maintenanc^e.  j-7oe59 


It 


and  my  hubhyi 


MY  Mi-EIEOUC  UUNMY  DOES 
EVUYTHWG  THE  MOOEIN  WAY- 
I  live  Bettor. ..EUCTRKAUY 


V  afORIC 

i^WSHV/ASH» 


Tke  Moitaia  Pewtr  Caapaiy 


Full  page  ads  like  these  are  telling  users  about  electrical  living  in  a  concentrated  industrv'  effort  on  one  theme  at  a  time 


In  Montana, 

Ifs  Electrical  Tuesday 

Electrical  Tuestlay,  advertising 
campaign  of  Montana  Power  Co., 
puts  into  effect  the  theory  that  the 
whole  electrical  industry,  concentrat¬ 
ing  on  the  same  selling  theme  at  one 
time,  will  produce  more  sales  than 
the  same  amount  of  advertising  and 
promotion  applied  by  the  several 
units  of  the  industry  separately.  The 
program,  developed  by  D.  J.  Mc- 
Gonigle,  general  sales  manager  of 
Montana  Power,  had  its  kickoff 
March  4  and  will  be  continued  on 
the  'first  Tuesday  of  every  month 
through  1958. 

The  kickoff  was  a  full-page 
general  advertisement  sponsored  by 
dealers,  contractors,  distributors  and 
manufacturers  throughout  the  Mon¬ 
tana  Power  territory,  plus  a  page 
advertising  the  company’s  time  pay 
wiring  plan,  plus  advertisements  of 
individual  electrical  firms  in  the 
principal  papers  of  the  four  major 
cities  in  company  territory.  This  all 
added  up  to  171  ads  totaling  7,564 
column  inches  in  nine  papers. 

The  second  electrical  Tuesday, 
April  1,  featured  dishwashers  and 
waste  disposers  on  the  industry  page 
sponsored  by  .Montana  Power  and 
supporting  manufacturers  and  dis¬ 
tributors.  At  the  same  time,  all 
dealers  and  wiring  contractors  were 
urged  to  utilize  the  day’s  newspapers 
to  tell  their  own  stories  of  the  goods 
and  services  they  offer,  whether  or 
not  they  sell  the  two  featured  ap¬ 
pliances. 

Other  appliances  will  have  their 
turn  on  succeeding  first  Tuesdays 
in  this  electrical  industry  campaign 


SMUD  Tells  and  Sells 


ennially  ixipular  show  will  have  a  ^he  sixth  straight  year  .Sac- 

new  feature  this  year,  a  Parade  of  ramento  .Municipal  Utility  District 
Kitchens,  including  a  Medallion  sponsor  a  contest  designed  to 

Home  and  Housepower  House,  promote  the  sale  of  electric  ranges. 
There  wdll  be  more  than  100  ex-  will  run  from  April  15  to  June  1 
hibits,  Clark  Chamberlain,  bureau  ^rid  will  feature  a  give-away  of  10 
manager,  reports.  name-brand  elcxtric  ranges  to  the 

public  and  some  special  sak^smen 
incentives. 

PGE  HoUSGpOWer  BonuSGS  While  the  general  plan  is  the 

same,  this  year’s  contest  will  have 
A  new  load  building  promotion  two  innovations  —  both  designed  to 
tied  into  the  Medallion  Home  idea  increase  selling  power;  (I)  entry 
has  been  set  up  by  Portland  General  blanks  will  ask  pointed  questions  on 
Electric  Co.  to  run  May  5-July  5.  electric  cooking,  forcing  those  who 
The  program  will  promote  adequate  do  not  know  the  answers  to  find 
wiring  and  added  appliances  in  ex-  them;  (2)  entries  must  be  depos- 
isting  homes  through  the  offer  of  ited  at  dealer  stores,  cannot  be  sent 
“Housepower  bonuses.”  through  the  mail. 

The  company  will  offer  $40  to  the  Still  another  current  SMUD  pro¬ 
owner  of  any  existing  home  on  its  motion  is  designed  to  educate  the 
lines  that  purchases  and  installs  an  public  on  the  benefits  of  electric 
electric  range,  electric  water  heater  cooking.  In  cooperation  with  man¬ 
or  a  clothes  dryer  and,  in  addition,  ufacturers,  distributors  and  dealers, 
will  install  service  entrance  capacity  the  utility  is  offering  10-day  free 
to  accommotlate  200-amp  conductors,  trials  of  electric  frypans  to  Sacra- 
To  those  homeowners  who  will  mento  area  housewives, 
purchase  one  of  these  major  appli-  This  offer  is  being  made  at  16 
ances,  install  200-amp  entrance  and  district  s{>onsored  cooking  schools, 
bring  the  house  wiring,  lighting  and  where  participating  dealer  or  dealers 
equipment  up  to  full  PGE  Bronze  “sign  out”  the  frypans. 

Medallion  Home  standards,  the  com-  It  is  felt  that  many  who  take  ad- 
pany  will  award  a  bronze  Medallion  vantage  of  the  offer  will  be  cooking 
Home  plaque,  plus  a  housepower  for  the  first  time  with  electricity  and 
bonus  of  $75.  the  experience  will  convince  them  of 

With  the  promotion  go  window  the  benefits  of  owning  a  frypan  or, 
banners,  counter  cards,  bill  stuffers,  even  better,  may  induce  them  to  buy 
other  promotional  media  for  partici-  an  electric  range. 


plan  for  the  future^  plan  to  use 

RT&E  Dual  Voltage  Transformers 

NOW! 


You  can  now  look  ahead  and  plan,  with  complete  assur¬ 
ance,  a  relatively  simple  and  economical  way  ta  increase 
system  voltage.  The  development  of  the  R  T  &  E  Dual 
Voltage  Transformer  makes  this  advance  planning  pos¬ 
sible.  You  save  on  stocking,  since  one  unit  takes  the  place 
of  two.  You  save  on  obsolescence  when  system  voltage  is 
uprated.  Save  on  personnel  needed  for  cut-over  work. 


Externally  operated  primary  voltage  change-over  switch 
means  instant  voltage  change,  saving  down  time  and 
labor  time.  No  tank  opening  required,  no  bolted  con¬ 
nection  changes.  Na  interruption  of  service;  you  cut 
over  larger  areas  faster. 


Available  with  all  primary  voltage  combinations:  2400  x 
4800  volts,  2400  x  7200  volts,  7200  x  14,400  volts,  4800 
X  14,400  volts.  Or  custom  designed  to  meet  special 
voltage  requirements.  Prices  for  the  R  T  &  E  Dual  Voltage 
Transformer  are  only  slightly  higher  than  conventional 
single  voltage  transformers. 


WAUKESHA,  WISCONSIN 


PORTLAND,  OREGON 
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Manufacturers^Distributors 


Signs  along 
the  lines  of 

Qrapo  GALVANIZED 
STEEL  STRAND 
PERFORMANCE 

For  dependable  performance  ...  in¬ 
sist  upon  &rapo  Galvanized  Steel 
Strand.  Superior  tensile  strength, 
combined  with  long-life,  ruggedness 
and  workability,  makes  Qrapo 
Steel  Strand  first  choice  for  guys, 
messenger  and  overhead  ground 
wire. 

The  famous  Qrapo  galvanizing 
process  provides  dependable  pro¬ 
tection  for  the  steel,  prolongs  the 
expectant  life  of  the  strand. 


•  Low  maintenance 
cost 

•  Laboratory  tested  and 
controlled  quality 

•  Meets  highest 
quality.-atandards 

•  A  .]iisb''and  grade  for 
all  practical  needs 

•  Contact  your  Qrapo 
— Jbbbsa^Today! 


Interested  personnel  learn  almul  ecpiipineni  on  their  home  ^rollnd  as  S<|uare  It 


I  NJ>  I  ANA 

STEEL  A^MIRE.CO.,  INC. 


Takes  the  Display 
To  the  Plant 


‘Kl-day  intervals.  I  Ite 

Following  a  siueesshil  liisi  iim  in  about  21)  minutes 

the  San  F'raneisto  ilistritt,  .Stjuare  1)  '* 

PrfKluet  Liners  have  been  put  on  the 
road  in  the  Los  .\ngeles.  Seattle  and 
Denver  areas. 

Each  of  the  lour  Volkswagen  Koni  Time  tO  Power  Up 
bis  has  been  outfitted  with  a  eol 

lapsible  three-panel  unit  that  folds  I  alking  with  a  fatil 
out  along  the  eurb  side  to  give  a  "I  benelits  ol  nuKh 
9x3V2-ft  display  Itoaril.  With  a  field  erjuipment  to  meet  the 
engineer  as  host-leeturer,  the  display  <h;dlenges  ol  the  times, 
is  taken  U)  distributors  and  eustom-  rhitett  and  an  engiirrei 
ers  in  a  program  designed  fr)r  skilletl  at  tors,  «hamati/( 
maintenance,  operating  and  engi-  ingluruse  Power  Lp_pr 
neering  personnel.  meetings  in  the  1 1  .'\Vi 

1  he  accompanying  pit  lure,  taken  b  might  be  t  allctU 
at  Calilornia  Research  &  Develtip  the  insitle  oui-the  ins^i 
ment’s  plant  at  Richmtmd,  shows  tlienis  or  their  .artfiii 
the  first  PrtMiutt  Liner  in  the  Heel,  agents.  .\s  was  ffamlet 
put  intt)  tzperation  in  the  San  Fran-  ghosts  ol  then  renown 
cistt)  tlisiritt  abt>ut  six  months  ago.  seemetl  extepiionally  w 
I'his  lirsl  tiisplay  being  viewetl  by  when  they  heltl  their 
industrial  plant  |>erst)nnel,  elettrital  tjuality  line.  .Many  in  t 
contrattt)rs  anti  engineers  shows  <»1  tt)ntrattors  anti  sale 
stmie  little  known  features  «)f  the  that  all  art  hitects  anti  ei 
a-c  magnetic  starter.  It  will  be  lol-  such  staunth  anti  well-i 
lowetl  by  relays,  intituling  spetial  porters.  I  hey  hatl  th 
application  types  that,  until  the  time  their  guests  in  the  httpe 
of  the  PrtKiucl  Liner  visits,  have  them.  Lhe  smtuith  pei 
been  ttnlv  phtnographs  in  the  tala-  the  shtrw  trttupe  ol  Itun 
log  tf)  mt)st  t)l  the  viewers.  at  tttrs,  aitletl  bv  a  revttlv 

Future  tlisplays  w'ill  inchitle  tie-  a  clever  script,  may  wel 
tails  of  fusible  safety  switches,  motor  Joining  Westinglui 
control  accessories  anti  circuit  (Itrrp.  in  sponsoring  tin 
breaker  iranellKfartls.  sht)wings  that  began  in 


YOU  CAN  ALWAYS 
DEPEND  ON  STATES 
TEST  SWITCHES 
for  performance, 
safety,  value! 

Many  companies  have  standardizetl 

on  States  Test  Switches  Itecause: 

1.  No  live  parts  extend  lieyond  base 
—an  im|)oriant  feature. 

2.  Maximum  pressure  at  jaw  ctui- 
tacts. 

3.  Nickel  conosion  resisting  finish 
insures  gtKKi  contact  and  attractive 
ap[>ea  ranee. 


Plus 

NEW  SAFETY  GRIP  HANDLE  in 
STATES  TYPE  "SMH" 

TEST  SWITCHES 

I'rovides  easier,  safer  gripping.  New 
handle  mounted  on  States  exclusive 
angle  blade  gives  sufficient  jaw  con¬ 
tact. 

GEO.  E.  HOIS' N  CO. 

420  Market  St.  .San  Francisco 

St  t ter  1-7352 


Bl 


(  ' 


May,  1 958— Electrical  West 


News  117 


and  (‘ndcri  in  Salt  Lake  (iity  Apiil 
17  were  the  utility  iuiiipanies  serv¬ 
ing  each  area,  \Vestinj»liouse  tlectrir 
Supply  dorp,  and  other  agent  tlis- 
ttiinitors.  In  the  San  h'laiKisto  Kay 
area  the  joint  industry  Ixrards  ol 
t  ier  ti  ical  contrat  tors  and  unions  also 
s|x)nsored  the  event. 

Together  the  sponsors  inviterl 
plant  tiwners,  arrhiterts,  engineers, 
uianagement  and  supervivrry  people 
Iroin  industry  and  government  agen- 
( ies,  fed  them,  and  instrut  ted  them 
smilingly  with  the  Power  l!p  show. 

\  follow-up  tard  is  now  being  sent 
to  everymie  wlu)  attendcil,  inviting 
.1  tall  for  a  |x>wei  siirves  oi  disriis 
sioti. 

^  .4llis  •  Cihaliners  has  annoumerl 
ap|x)intment  of  two  new  sales  agen 
ties  in  the  West:  Pitatii  Bros.,  105  S. 
t  hird  ,4vc.,  Yakima,  Wash.,  and 
l>ovc  Electric  do.  ol  I  atoma.  They 
will  handle  feeder  y«)ltage  regula 
tors,  [xrwer  transformers,  unit  sutr 
stations,  switrhgear  and  (irtiiit 
frreakers. 

►  Retirement  (»f  J.  I'..  Setchelf  from 
.ictive  management  of  its  southc'rn 
dalifornia  and  Nevada  operations 
has  been  announced  by  Garnett 
Young  fe  do.  He  will  continue  as 
y ice-president  and  director  ol  the 
company,  with  administrative  and 
considting  duties,  according  to  Erie 

Kinsey,  president.  Richard  F. 
jorclan  of  the  Los  .\ngeles  stall  has 
been  advanced  to  diyisional  sales 
manager  to  take  over  executive  re 
s|xmsibilities  in  the  southern  area. 

►  .\p(X)intment  of  L.  S.  Reed  ii: 

( .o.  of  Denver  to  represent  SiinlH-am 
Lighting  (io.  in  the  dolorado-Wyo 
ming  area  has  been  announced  fry 
Henry  (>luc  k,  vie  e  president  in 
charge  of  sales.  Headcpiarteis  are 
at  1018  Layvrence  in  Denver. 

jack  H.  W'ells  has  been  made  a 
partner  in  the  K.  1.  Hein/  (io.  at 
Seattle  and  linn  name  has  been 
c  hanged  to  Hein/  ft  Wells.  Benton 
.\1.  Bangs,  lormerly  with  (.raybar 
and  (LE,  has  joined  the  organi/a- 
tion  as  sales  engineer  specializing 
in  mercury  ya|>or  flcMHllighting  and 
electric  heating. 

►  .\  neyv  trademark  suggesting  the 
constantly  varying  relationshi|)s  be 
tween  viewer  and  light  source  has 
been  adopted  by  Lighting  Dynamics, 
according  to  Don  Burns,  West  (arast 
genc-ral  manager  for  Ekeo  PrcKlucts, 
parent  firm.  Lighting  Dynamics  has 
tyvo  plants,  one  at  802  W.  Whittier 
Blvd.,  Whittier,  Galif.,  the  other  at 
870<1  .Xmhassadoi  Royv,  Dallas,  lex. 


\v 


In  photoelcjctric  lighting  controls, 
longer  life  and  more  reliability  have 
bc?en  perennial  cxrncerns  of  both  users 
and  manufacturers  alike  for  a  number 
of  years.  Recently,  however,  there 
has  emerged  i  an  unfortunate¬ 
ly  misleading  ^  generalization 
that  tubc»  are  THE  big 

enemy,  and  once  you  get  rid  of  them 
—  presto -you  automatically  have  a 
more  reliable  control. 

Tubes  give  us  the  willies  at  times, 
too,  but  from  what  we’ve  managed 
to  learn  after  twelve  years  in  this 
business,  eliminating  tubes  is  not  an 
answer  in  itself,  but  only  the  ap¬ 
proach.  Very  s<X)n  you  realize  that  to 
gain  anything  in  the  life  and  depend¬ 
ability  of  a  control,  you  have  to  find 
something  more  reliable  than 
tubes  _Jf\  to  put  in  their  place. 

Though  not  profound, 

^  ^  this  notion  does  not  yet 
sc?em  to  be  universally  comprehend¬ 
ed  (e.  g.,  gas  tubes,  motors,  electro¬ 
static  relays,  thermal  relays  and  the 


like  have  not  proved  themselves  in 
practice  to  be  superior  substitutes  for 
vacuum  tubes  with  established  char¬ 
acteristics.) 

In  our  efforts  along  this  line  aimed 
at  improved  over-all  performance, 
about  1.500  F-P  controls  of  a  new  de¬ 
sign  have  been  on  test  now  for  a 
little  more  than  a  year  and  a  half. 
They’re  small,  have  four  components 
and  no  tubes,  and  lcx)k  very  promis¬ 
ing.  But  until  we’re  sure  that  they’ll 
continue  to  do  a  better  job  than  the 
Series  63300C 
and  64400,  we 
think  customers 
are  better  off  with 
these  F-P  "old  stand¬ 
bys”.  When  the  new  6600  is.  ready, 
we’ll  spread  the  word  around.  In  the 
meantime,  if  you  run  into  any  other 
tubeless  controls,  it  could  be  to  your 
advantage  to  find  out  "what  went  in 
when  the  tubes  went  out.”  The 
Fisher-Pierce  Co.,  4.3  Pearl  Street, 
So.  Braintree  85,  Mass. 


PHOTOELECTRIC  LIGHTING  CONTROLS 

AN  AFFILIATE  OF  SIGMA  INSTBUMENTS.  INC. 
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FABRICATED  STEEL 


PENSTOCKS 


FOR  HYDRO  DEVELOPMENTS 

Location  is  one  reason  why  Gate  City  Steel  of 
Boise  is  the  logical  place  to  buy  fabricated  pen¬ 
stocks  and  other  steel  components  for  western 
hydro  projects.  Why  not  let  us  show  you  some 
other  good  reasons  ?  Write: 


Box  1487  Boise,  Idaho 

Executive  Offices:  Denver,  Ceierode 

Fabricating  Plants:  teisc,  Idaho  and  Omaha,  Nebraska 


LABORATORY  ENGINEERS  & 
DESIGN  ENGINEERS 

B.  S.  Degree  —  Power  Major. 
Experience  in  power  equipment 
industry  or  equivalent.  Lab 
EIngineers  must  be  experienced 
in  high  voltage  testing  proced¬ 
ures.  Design  Engineers  must 
have  5  years  experience  min. 
Experience  in  the  field  of  high 
voltage  switchgear  desirable  but 
not  mandatory  if  record  proves 
design  initiative  and  originality. 
NO  ROUTINE  WORK.  Good 
knowledge  of  fundamentals  and 
ability  to  take  a  broad  view  of 
problems  essential.  Work  in  Palo 
.Mto  or  Santa  Clara. 

Apply- 

Federal  Pacific  Electric  Co. 

5815  Third  $tr*«t  San  Francisco,  Calif. 


MANUFACTURERS  AGENT  WANTED 

The  Adalet  AAanufacturing  Company,  Cleve¬ 
land,  Ohio,  leading  manufacturer  of  conduit 
fittings  and  insulating  bushings,  weather-proof 
and  explosion-proof  boxes  and  housings  and 
vapor-tight  lighting  fixtures  desires  a  repre¬ 
sentative  for  the  Southern  California  area, 
headquarters  in  Los  Angeles.  Involves  dealing 
with  electrical  wholesalers,  contractors,  archi¬ 
tects,  industrials  and  engineers.  Arrangements 
for  interviews  will  be  made  in  Los  Angeles. 
Write  to: 

The  Adalet  Manfacturing  Company 

14300  Lorain  Avenue  Cleveland  11,  Ohio 


Representatives 

Wanted 

INTERCOMS — leading  man¬ 
ufacturer  of  intercoms,  door¬ 
answering  and  music  distri¬ 
bution  systems,  seeks  ag¬ 
gressive  reps  calling  on  elec¬ 
trical  wholesalers.  Box  295, 
Electrical  West,  68  Post  St., 
San  Francisco  4,  Calif. 


The  Western  States  and  Hawaii 
represent  20%  of  your  total 
market  for  electrical  equipment 
and  supplies  .  .  . 

For  thorough  advertising  pene¬ 
tration  of  this  rich  market  there 
is  no  better  medium  than 
ELECTRICAL  WEST  .  .  . 

The  best  coverage  and  highest 
readership  among  Western 

UTILITIES 

CONTRACTORS 

WHOLESALERS 


►  I'he  O.  B.  Wilt  Cx).  has  moved 
from  the  Western  .Merchandise  .Mart 
at  San  Francisco  to  its  «)wn  building 
at  934  Terminal  Way,  .San  C^arlos. 
Calif.  This  company,  which  repre¬ 
sents  manufacturers  of  heating  and 
cooling  etjuipment,  has  an  annual 
sales  volume  in  excess  of  a  million 
dollars:  maintains  branch  offices  at 
Seattle  and  Los  Angeles.  O.  B.  Wilt 
was  with  G-E  for  many  years  before 
starting  the  business. 

►  Ground  has  been  broken  in  llil- 
lings,  Mont.,  for  Midland  Imple¬ 
ment  Co.’s  72,000-s<|-ft  office-ware¬ 
house  in  the  new  industrial  area. 
Carl  A.  Rahn  is  president  of  the 
firm,  which  distributes  electrical  a|> 
pliances  and  equipment  in  Hillings 
and  Great  Falls. 

►  Tyre  Bros.  GIa.ss  C>).  has  been 
made  Pacific  Coast  distributor  for 
Corning  fluorescent  lighting  glass- 
w’are.  I'he  Los  Angeles  firm  is  one 
of  six  distributors  of  the  glassware 
in  the  United  States  and  C^anada. 

►  Two  Western  firms  have  been 
given  Waste  King  distributorships 
recently:  H.  R.  Basford  Co.,  San 
Francisco  (northern  California),  and 
Tubbs  Electric  Cx).,  Spokane  (parts 
of  .Montana,  Washington,  Idaho  and 
Oregon). 

►  W’estinghouse  Supply  has  opened 
a  distribution  center  in  San  Bernar¬ 
dino’s  industrial  area  at  720  College 
Drive.  Paul  Hamre,  manager  of  the 
newly  established  branch,  joined 
Wesco  at  lx)s  .Angeles  in  1941,  was 
at  Sacramento  for  several  years. 

►  Air  Cx>ld  Sales  Inc.  is  opening  a 
branch  at  1109  S.  LaBrea,  Los  An¬ 
geles.  This  company  recently  invited 
175  customers  to  a  presentation  of 
the  colored  sountl  film,  ,4  Trif) 
Through  Bendix-Westinghouse,  held 
at  its  headquarters,  1327  S.  .Atlantic 
Blvd. 

►  RT&E  has  apjwinted  these  new 
representatives:  P.  H.  Leathern,  h»r 
the  States  of  Arizona  and  New  .Mex¬ 
ico:  H.  L.  .Mooney,  for  the  .State  of 
Oregon. 

^  Hoffman  Engineering  (x)rp.  has 
ap|3<)inted  these  West  Coast  repre¬ 
sentatives:  Donal  (x).,  Portland  (.State 
of  Oregon  and  Boise,  Idaho):  Mulh- 
Richards  Cx).,  .Seattle  (State  of  Wash¬ 
ington). 

►  Chase  Brass  &  Copper  (]o.  has 
moved  into  a  new  warehouse  aiul 

I  sales  office  at  230  Shaw  Road  in 
South  San  Francisco. 
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Contractors  and  maintenance  men 


^  Westinghouse  Electric  has 
opened  two  new  apparatus  sales  of¬ 
fices  in  southern  California.  New 
quarters  at  6451  Eastern  Ave.,  Bell 
Ciardens,  are  headed  by  Edwin  C. 
.Martinez.  'I'he  new  Van  Nuys  office, 
at  15217  Burbank  Blvd.,  is  under 
.Arthur  G.  Kane  Jr. 

^  Electrical  Products  Cxrrp.,  manu¬ 
facturer  of  neon  signs,  has  starterl 
construction  of  a  $120,000  plant  on 
a  two-acre  site  at  3530  S.  W.  Bond 
.St.  in  Portland. 


RUBBER  JACKETED  CORD 


^  T.  J.  Vieau  &  Associates  has  been 
appointed  exclusive  factory  repre¬ 
sentative  in  the  Denver  area  for 
Ckriumbia  Electric  &  Mfg.  Co.  of 
Spokane,  W'ash.  The  Denver  firm  is 
headed  by  Thorle  J.  Vieau,  formerly 
district  manager  for  Crouse-Hinds 


►  Since  the  beginning  of  the  year 
Sierra  Electric  Corp.,  Gardena, 
Calif.,  has  ap|Xiinted  six  new  salts 
representatives  throughout  the  na¬ 
tion.  The  John  Carder  Jr.  Co.,  with 
warehouse  facilities  in  .Albuquerque, 
will  service  the  states  of  New  Mexi¬ 
co,  Arizona,  Cxdorado,  Utah  and 
Wyoming. 

^  Hill  &  Deitrick  has  been  made 
factory  representative  for  the  C.  A. 
Dixon  Co.  lighting  line  in  northern 
California,  all  of  Nevada,  Ida'ho, 
.Montana,  Utah,  VV^yoming  and  Colo¬ 
rado.  The  company  makes  provin¬ 
cial  and  early  American  fixtures. 

►  Ampere  Industries,  maker  of  ra¬ 
diant  heating  units,  has  appointed 
these  representatives:  Wayne  C. 
Weils,  Portland;  Cohn  &  Shane  Inc., 
Los  Angeles. 

►  Harald  A.  Larsen,  formerly  with 
White  Sewing  Machine  Co.  and 
lately  having  his  own  sales  and  ser¬ 
vice  shop,  Portland,  has  departed  the 
Western  mainland  to  become  man¬ 
ager  of  Kirby  C>).  Ltd.  on  the  island 
of  Guam.  The  Kirby  Co.,  established 
in  Agana,  Guam,  is  an  electrical 
wholesaler  distributing  Frigidaire 
appliances,  and  is  own^  by  Jack 
Sayre. 

►  A  West  Coast  sales  office  is  being 
opened  at  Burlingame,  Calif.,  by 
.Sylvania-Carrning  Nuclear  Corp.,  fuel 
element  prcxlucer  with  headquarters 
and  plants  in  New  York.  According 
to  Stanley  B.  Roboff,  marketing  di¬ 
rector,  the  office  is  to  meet  the  needs 
of  the  growing  nuclear  industry  in 
the  West.  James  O.  Vadeboncoeur 
has  been  made  marketing  manager 
for  the  Western  region. 


No  doubt  about  it,  the  trusted  name 
in  portable  cord  and  cable  is 
ROYAL.  Wherever  dependability 
counts,  you  can  count  on  the 
ROYAL  line  of  Rubber,  Neoprene, 
and  Plastic  Jacketed  Cords  — 
Machine  Tool  Wire  —  Thermostat 
Cable  —  and  Heavy  Duty  "Powr- 
Kord”  Extensions.  Take  advantage 
of  Royal  Quality  Products  in  Qual¬ 
ity  Packaging  for  faster,  easier,  surer 
wiring.  Catalog  4-54  gives  complete 
details.  Ask  your  wholesaler  for  a 
copy  today,  or  write  Royal  Electric 
Corporation,  Pawtucket,  R.  1. 


ROYAL  ELECTRIC  CORPORATION 

on  ot»o<<at«  of 

Intornotionol  T«l9phono  ond  Tologroph  Corporation 
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B.  C.  Engineering  Changes 

Hiitish  (Columbia  Eiigiiicei  ing  Co. 
>tall  tlianges  annountcd  recently  in- 
tliide  the  promotion  «)l  Henry  W. 
Smith  Irom  assistant  general  mana¬ 
ger  to  general  manager.  .Smith  joinetl 
British  (>olumhia  Electric  (^o.  in 
1915  as  a  station  tlesign  engineer, 
and  became  assistant  to  superintend¬ 
ent  anti  assistant  chiel  engineer  pritH 
to  going  with  B.  (!.  Engineering  in 
195().  In  his  new  position  he  snc 
teeds  William  (i.  Huber,  who  re 
tired  Dec.  30  hut  is  continuing  to 
serve  as  spet  ial  assistant  tt)  the  presi- 
ilent. 

R.  M.  Bibbs  has  been  appointeil 
assistant  general  manager  ol  the  en¬ 
gineering  company,  anti  H.  W.  I’eck 
betonies  executive  assistant  to  the 
presitleiu.  C.  H.  .Maartman,  lormer 
civil  tlesign  engineer,  is  nt)w  tlesign 
superintendent  lor  hytlrt)electric 
prt)jects.  Harry  .\I.  Ellis  was  named 
thief  ol  technical  researth,  and  R. 
(!.  Hausch  and  Eretl  [.  SptMik  are 
stall  engineers. 

riie  engineering  companv  is  now 
in  its  new  headcjuarters  at  Duns 
muir  anti  .Seymt)ur  .Sts..  \’antt»uvet. 

►  Veldon  CaiToll  has  been  nametl 
manager  ol  the  .\rco  oil  ice  ol  Utah 
l*t)wer  Jk  Eight  (io.  He  sutceetls  G. 
T.  Parkinson,  who  translers  tt»  \  er- 
nal,  Utah,  as  the  linn's  tlistrict  rep- 
lesentative. 

►  Steve  Ghaliners  has  assumetl 
tluties  ol  supervisors  engineer  ol  the 
tt>ntrt)l  anti  ctmmuinit ations  tlivi 
sion  ol  Salt  River  Power  Pntjett. 
His  responsibilities  inclutle  tlesign 
and  applicatitm  t)f  communications, 
supervisory  tt)ntrt)ls,  telemetering, 
relaying  and  testing.  Harold  Hudson 
has  assumetl  responsibilty  as  super¬ 
visory  engineer  ol  the  elettrital  tit- 
sign  tlivisit>n.  Duties  iiulutle  tlesign 
anti  application  relatetl  tt)  substa 
tions,  rotating  equipment  anti  gen 
eral  electrical  installations.  a» 

►  R.  .4bramson  is  nt)w  direttor  ol 
apprenticeship  training  lor  the  Joint 
(a)mmittee  in  .Sacramentt).  He  lias 
been  jnesitlem  t)l  the  lotal  IBEW, 
an  instrut  toi  in  the  sthools,  anti 
served  as  superintendent  lor  some 
ol  the  Sat  rameiUo  tontiat  ling  linns. 

►  M.  C:.  Phillips  has  been  nametl 
treasurer  ol  Elettro  Engineering 
Works,  .San  Eeantlro,  manulacturer 
t)l  elettrital  anti  elettronit  translor- 


►  Elmer  B.  Titu.s,  Itirmerly  man¬ 
ager  t)l  utilities  at  Ketchikan,  .\las- 
ka,  has  been  ap|>ointed  manager  ol 
the  (dallam  (aninty  PUD  at  Ptirt 
Angeles,  Wash.  He  succeetls  Clarl 
Miller,  wht)  resignetl  last  lall.  Titus 
has  been  in  .Alaska  lor  live  years, 
alter  ihirtv  years  in  Ntirthwest  utili¬ 
ties  work.  William  Fell,  PUD  engi 
neer,  has  been  acting  manager  since 
.Vliller's  resignatitm. 

►  George  F.  Meyrick  has  been 
nametl  regittnal  manager  lor  V  oungs 
tt)wn  Kitchens  in  the  Patilit  North 
west.  Jack  R.  Garl,  lormerh  regional 
manager,  has  been  translerretl  to 
(iolumbus,  Ohio. 

►  David  F.  NtKk  has  been  ap 
poinletl  De  .Sabla  Division  commet 
cial  manager  lor  Pacilic  (>as  anti 
Electric  (io.,  with  headquarters  in 
Ghict).  He  has  been  Goasl  \'alle\s 
Division  ctimmertial  manager.  NtKk 
succeetls  Victor  C.  Novarino,  wht)  in 
turn  mt)ves  tt)  Salinas  tt)  take  t)vet 
the  |K)st  being  vataletl  by  NtKk. 

►  Theotlore  H.  jennet  has  been 
nametl  a  member  t)l  the  Galilttinia 
Publit  Utilities  (]t)mmissit)n.  He 
sutteetls  Rex  Hardy,  wht)  resignetl 
tt)  attejit  appt)intment  as  a  siq)erit)i 
jutlge  in  l.t)s  .Angeles. 

►  j.  C;.  Hart  h  as  been  appt)intttl 
It)  the  pt)sitit)n  t)l  tt)nunertial  en 
gineer  lor  (ialilt)inia  Elettrit  Pt)wer 
(a).  He  has  been  with  (ialetirit  sinte 
1949. 

►  F,  R.  Bergseth,  prt)lessor  t)l  elet- 
irical  engineering  at  the  I'niversiiy 
t)f  Washingtt)!!,  has  been  nametl  tt) 
the  State  Bttartl  t)l  Registratit)n  lt)r 
Prt)lessit)nal  Engineers  anti  l.antl 
Surve>t)rs.  He  replates  Earl  Baughn, 
wbt)se  live-year  term  letently  ex 
piretl.  Fhe  new  apptiintm'ehl  tt)vers 
the  same  |)erit)tl. 

;  ►  D.  Wt)rthitigtt)n  was  nametl 
t  hiel  civil  engineer  t)l  Pat  ilit  (.as 
ami  Electric  Gt).,  it)  sutteetl  Garl  W. 
.Appleford,  wht)  retiretl  Feb.  2K. 
.Appleft)rtl  hatl  38  years  t)l  servite 
with  the  tDitipany. 

►  Grant  BltxKlgood,  asstxiate  thiel 
engineer  t)l  the  Bureau  t)l  Ret  lama- 
tit)!!  at  Denver,  has  been  nametl  as¬ 
sistant  tt)mmissit)ner  anti  thiel  engi¬ 
neer.  E.  G.  Nielsen,  |)resently  assist¬ 
ant  tt)mmissit)ner  in  Washingtt)!!, 
has  been  !ia!!ietl  asst)tiate  thiel  t-!!- 
gitieer. 


►  Herb  .Stln>enstein  has  been  as 
signetl  tt)  Detiver  as  electrical  (t)n 
tluctt)r  representative  in  Gt>lt)ratltt 
anti  Wyt)!ni!)g  for  Kaiser  .Alumininn 
Ik  (ihetttital  Sales.  He  succeetls  E.  L. 
Bledstie,  prt)!nt)tetl  it)  sales  stipe! 
\ist)!  It)!  OaklantI,  Galil.,  tlivisitm. 

►  K.  11.  Sullins  has  been  ap]K)intetl 
switchgear  spetialist  Itir  the  RtKks 
.Mtmntain  tiistritt  t)l  Cieneral  Elet- 
tric  Go.,  with  heatltpiariers  at  Den 
ver.  He  succeetls  R.  E.  Shieltls.  who 
mtives  to  Philatlelphia. 

►  Jamt-s  Ciedney  has  been  ap|M)ini 
etl  Denver  agent  Itir  Strtnnberg- 
Garlst)!!  (it),  spetial  prtKlucts  tli\i 
sit)!!.  (;etl!!e\  was  Itirmerly  with  li! 
terstate  Ratlit)  !k  .Supply  (it).  t)t  Dt-n 
\e! . 

►  Keene  AlwtMxl  has  been  named 
siittessor  tt)  the  late  William  E.  Fiei 
tag,  tillite  manager  t)t  the  Yakima 
tlistritl  t)l  Patilit  Power  !k  Eight  (it). 
.XtwtKKl's  suttesst)!  as  Walla  Walla 
tiistritt  t)ltite  manager  is  Howard  -S. 
A'eend.  litirace  L.  Ou/ts  is  nametl 
riiei !nt)|K)lis  tiistritt  manager  to 
sutteetl  the  late  B.  ().  Jackson.  Ht 
translers  htnu  the  Wyoming  tli\i 
sion  oil  it  e  in  (iaspet  . 

►  William  R.  (x>ultl,  supetinlen 
tlent  t)l  steam  generation  It)!  .St)uth 
ern  (ialilottiia  Etiist)!!  (io.,  anti 
(iharles  (i.  Brent,  a  prtijet  t  engineei 
with  File  Flut)!  (.t)!p.,  have  been 
appttintetl  tlirettt)!  anti  assi>tant  tli 
rettt)!,  respet  tiveh .  t)|  the  newK 
lt)!!netl  maintenance  and  plant  en 
gineeting  division  ol  the  .Soutbe!n 
(.alitornia  Set  lion,  Ameritan  SiMietv 
ol  .Mechanical  Engineers. 

►  Eugene  F.  Britller,  loiinc!  thiel 
operator  at  Davis  Dam  lor  the  U.  .S. 
Bureau  ol  Reclamation,  has  accepted 
the  positit)!!  ol  thiel  system  opera¬ 
tor  lor  the  Power  Authoriiv.  .State 
ol  New  York,  St.  Eaw rente  Powei 
Projet  t. 

►  Juan  A.  Petersen  was  retenilv 
matle  Westet  n  t  egitinal  mat  keting 
manager  ol  Paragon  Elettrit  (io. 
with  headtpiat  tt!  s  at  Eos  .Xngeles. 

►  R.  (i.  “Spike”  Kenyon,  Sonthe!!! 
(iaiilornia  Edison  (io.,  anti  (i.  M. 
Allen,  Eos  .\ngeles  Dejcartment  ol 
Water  Ik  Power,  have  been  elected 
V  it  e-presidents  ol  the  (.reater  Eos 
Angeles  (ihapter  ol  the  National 
•Salety  (iountil. 

►  (ilay  Barton  has  been  nametl 
tiistritt  sales  reiiresetilative  in  Port¬ 
land  lor  Smoot-Holman  (io.  He 
translers  from  the  Dallas  ollite. 


mers. 


Type  P2D 

with  a  new  concept  in 
Mechanical  Demand  Registers 

Sangamo’s  new  Type  D  Mechanical  Demand  Register, 


Sangomo's  new  two-stator  four-wire  delta  meter  with 
o  Type  D  Mechanical  Demand  Register  installed.  Meter 
disk  is  readily  visible  from  any  angle. 


when  installer!  on  any  of  the  Sangamo  Type  P2  ex¬ 
tended  range  watthour  meters,  accurately  measures 
KW  demand  on  all  prrlypha^e  load'. 


mfi 


Every  Type  D  Mechonkal  Demand  Register  is  thor¬ 


oughly  tested  for  occuroqr.  This  group  of  registers  is 


being  given  time  run  tests  in  the  Songomo  factory. 


Universal  and  standard  Type  I)  Registers  have — full 
scale  capacities  to  match  both  ('.lass  KM)  and  2()0  meters 
— time  interval  imlicator — clutch  free  arrangement  for 
disengagement  of  the  timing  motor  ssith  no  mesh 
adjustment. 

Trouble  free  service  is  assured  hy — the  |irov<*n  Sangamo 
slow  sp«‘ed,  high  torque  timing  motor — timing  gear 
shafts  with  polished  stainless  steel  pivots — permanently 
lubricatefl  |»orous  bronze  bearings — jeweled  and  nylon 
thrust  b«*arirjgs — and  Sangam<»'s  field  proven,  clutch 
free  gravity  reset  mechanism. 


SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 


ADHESION 


tost  rocont  buMotit 
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8uK>«x*lox*i'*sr 

JegmiFT/iPts 


FRICTION, 
RUBBER , 
PLASTIC 


Send  today  for  our 


describing  details. 


MANUFACTURING  CO. 

GARFIELD,  NEW  JERSEY 


Makers  of  the  safe. 


sturdy,  compact, 

/^bto-^st 

2  POSITION  transfer 
OR  CONTROL  SWITCH 


KNIFE-TYPE.  REMOVAEIE  LINK 
A  SlIDE-A-lINK  SWITCHES 


WRITE  FOR  LATEST  BULLETINS 


CORDS  CORD  SETS 

FOR  FARM.  HOME  AND  FACTORY  ^ 

BLUE  CHIP  products  for  volume,  prestige  and 

®  PROFIT!  Rugged  service  wires  in  plastic,  rubber 
or  neoprene  .  .  .  2S0-ft.  spools  individually  car¬ 
toned  in  boxes-of-four  ...  for  convenience  in 
handling.  Loose-wound  cord  sets  of  higest  quality, 
relaxed  to  forestall  ozone  attack. 

CORNISH  WIRE  CO.,  mc- 50  Church  St.,  N.Y.C.7 


LOS  ANGELES 
I84S  No.  Main  St. 


SAN  FRANCISCO 
1301  Sixth  St. 


SEAHU 

m  First  Ave.,  West 


NAED  Golden  Year 

Appropriately  the  Golden  Anni¬ 
versary  national  convention  of  the 
National  Association  of  Electrical 
Distributors  will  be  held  in  the 
Golden  West  where  50  years  ago 
electrical  supply  jobbers  themselves 
originally  organizetl.  The  NAED 
convention  w’ill  be  held  in  the  city 
by  the  Golden  Gate,  San  Francisco, 
June  8  to  12.  .Several  thousand  mem¬ 
bers,  their  wives  and  families  have 
already  booketl  reservations.  Cx)n- 
vention  scissions  themselves  will  be 
held  in  the  Civic  Auditorium  where 
conference  booth  centers  are  being 
prepared  for  manufacturers  in  which 
to  meet  their  wholesaler  customers. 
There  will  be  no  exhibits  as  such, 
although  many  will  have  table-top 
displays  of  new  things  and  literature. 

The  history  of  the  association  ap¬ 
propriately  will  be  depictetl  in  a  skit 
at  the  end  of  the  opening  Monday 
morning  general  session  for  members 
and  guests.  The  organizations  that 
preened  NAED  will  be  described 
and  some  of  the  historic  events  in 
the  association  re-enacted. 

While  the  formal  convention  does 
not  begin  until  Monday,  a  precon¬ 
vention  shirt  sleeve  clinic  will  be 
held  for  NAED  members  at  the 
Mark  Hopkins  Hotel  on  .Saturday, 
June  7,  at  2  p.m.  Registration  for 
early  arrivals  will  be  conducted  at 
I  the  Fairmont  Hotel  lobby  on  .Satur- 
I  day  beginning  at  1  p.m.  and  through- 
I  out  Sunday. 

i  The  board  of  governors’  meeting 
j  will  be  Sunday  at  10  a.m.  Earlv  ar- 
I  rivals  will  have  tours  of  San  Fran- 
i  cisco  available  to  them.  Registration 
I  moves  to  the  Civic  Auditorium  on 
Monday,  where  the  first  general  ses¬ 
sion  begins  at  9:30  a.m.  The  con 
vention  will  be  welcomed  by  .Mayor 
Christopher  of  San  Francisco.  Rev. 

I  John  A.  McGarrity  of  Old  St.  Pa- 
1  trick’s  Church,  San  Francisco,  will 
I  pronounce  the  benediction.  Speaker 
for  the  morning  session  will  be  Rt. 
j  Rev.  Herman  J.  Hauch,  president  of 
Santa  Clara  University.  Robert  R. 
Gros,  vice-president.  Pacific  Gas  and 
Electric  Co.,  is  scheduled  for  another 
address.  The  skit  will  follow  this. 

Tuesday’s  program  again  in  the 
morning  will  be  opened  by  an  ad¬ 
dress  on  management  planning  by 
Paul  E.  Orr.  This  will  be  followetl 
by  a  group  of  panels  whose  theme  is 
“Ideas  for  Profit.”  The  session  will 
close  with  the  presentation  of  hon¬ 
orary  life  memberships. 

Wednesday’s  program  will  be  ad- 
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dressed  by  Dr.  Edwin  H.  Lewis  of 
the  University  of  Minnesota  Depart¬ 
ment  of  Marketing,  and  by  A.  P. 
Mclihenny,  chairman  of  the  Electri¬ 
cal  Housewares  Section  of  NE.MA. 

He  will  make  the  annual  housewares 
award  of  a  plaque.  The  luncheon 
on  Wednesday  is  for  members  only 
and  will  have  the  annual  election  of 
officers. 

On  Thursday,  after  a  convention 
session  for  members  only  preceded 
by  a  breakfast  and  organization 
meeting  of  the  board  of  governors, 
the  group  will  be  taken  for  a  tour 
of  the  atomic  reactor  power  plant  of 
PG  and  E  at  Vallecitos. 

Conference  booths  will  be  open 
for  personal  meetings  between  2  and 
5  p.m.  each  day,  .Monday,  Tuesday 
and  Wetlnesday.  The  annual  dance 
for  members  and  guests  will  be  held 
Wednestlay  evening  from  9  p.m.  to 
1  a.m.  A  full  entertainment  program 
for  the  lailies  is  being  planned  by  the 
entertainment  committee,  according 
to  William  Jewell,  Western  regional 
manager  of  NAED,  San  Francisco. 

►  Special  features  planned  for  the 
Pacific  Northwest  Regional  Cx)nfer- 
ence  of  the  Illuminating  Engineer¬ 
ing  Society  in  Portland  .May  22  to 
24  at  the  .Multnomah  Hotel  have  I 
been  announced  by  Walter  Potter, 
general  conference  chairman.  In  ad¬ 
dition  to  President  Kirk  Reid  of 
lES  and  C.  L.  Crouch,  technical  sec¬ 
retary,  W.  H.  Kahler  of  Westing- 
house,  W.  P.  Lowell  Jr.  of  Sylvania, 
the  Northwest  meeting  will  hear  the 
results  of  a  year-long  study  in  Seattle 
on  daylight  in  schools.  It  will  be 
presenteil  by  Beverly  Travis,  consult¬ 
ing  engineer  of  Seattle.  L.  E.  Ryan, 
city  electrician,  Vancouver,  B.  C., 
will  discuss  fluorescent  street  light-  i 
ing  in  Canada.  Chet  Jarrett,  Port-  | 
land  General  Electric  Cxj.,  Portland, 
will  demonstrate  the  equipment  and  ' 
give  the  lecture  on  “Seeing  Environ-  j 
ment  Through  Lighting”  which  he  ' 

f (resents  to  office  groups.  A  speaker 
rom  Canada  will  discuss  “.Modern  . 
Lighting  Trends  in  Europie.” 

►  Beverly  Travis,  consulting  elec¬ 
trical  engineer,  Seattle,  is  the  nomi-  i 
nee  of  the  Pacific  Northwest  region 
for  vice-president  of  Illuminating 
Engineering  Society.  James  Barnes, 
PG  and  E,  San  Rafael,  is  the  nomi¬ 
nee  for  the  South  Pacific  Coast  re¬ 
gion. 

►  Electrical  .Maintenance  Engi¬ 
neers’  Assn,  of  the  Columbia  Basin, 
Portland,  elected  Dick  Drewfs  as  its 
president,  Fred  Bunnell  vice-presi¬ 
dent  at  its  annual  meeting  March 
27.  William  Suckow  has  been  presi¬ 
dent  during  the  past  year. 


ITECO 

SNAP-LOC 


HANGER  &  WIREWAY 
.  FIXTURE  SUPPORT 
\  GIVES  LOWEST 
NjN STALLED  COST 


ITECO’S  “Quick-Line”  Fluorescent  wireway  and  fixture 
support  channel  system  with  the  exclusive  “Snap-Loc” 
hanger  (for  both  channel  and  fixtures)  will  cut  costs  on 
your  jobs: 

1.  Wireway  can  be  pre-a.ssembled  on  floor 
and  hung  in  sections  quickly. 

2.  Wireway  and  fixtures  are  snapped  into  place 
w’ith  the  Snap-Loc  hanger.  Adjustments  are 
made  at  the  hanger  rod  only.  Ends  costly 
nut-and-bolt  alignments. 

3.  Topside  wireway  channel  closure  strip 
speeds  pull-through. 

CALL  for  ITECO  engineering  experience  and  construc¬ 
tive,  cost  saving  recommendations  before  you  submit  an 
estimate  on  your  next  job.  We  can  show  you  how  to  make 
more  profit  at  a  lower  bid  price. 


^  INDUSTRIAL  TUBULAR  EQUIPMENT  COMPANY 

1290ii  Snticoy  St.,  North  Hollywood,  Calif. 
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S^ft  to  ri^ht:  Clonrad  Ottouay,  Milton  Bunker,  Robert  Haskell,  RobcTt  Schwartr. 
Ed  Page,  Llovd  C*artner,  Ed  Spear. 


►  .\  (lost-  contest  was  clctitlcil  on 
points  by  tiic  jmlges  at  the  Cioldcn 
(.atf  .Sec  tion,  ILS,  runoff  of  the  ".My 
Most  Interesting  Lighting  job"  ron- 
test  .Marc  It  27.  \Vitb  a  liigh  standard 
of  entries  tfie  judges,  mostly  considt 
ing  eiectrical  engineers,  rated  titein 
very  closely  together  before  the  final 
presentation.  B.  ).  Sabaroff,  architec  t. 
was  chairman  of  the  meeting,  (ion 
testants  in  order  of  their  winnings 
were  Robert  Sebwart/,  I'nited  (ieil 
ing  Se  Lighting  (a).,  and  Ld  Speai. 
(.-t  I.amp  Division,  lor  the  relight¬ 
ing  ol  the  (,-E  Lamp  Division's  C)ak 
land  offices;  Ed  Page,  architect,  lor 
the  color  engineering  and  lighting 
in  the  Eireman's  Ennd  Building.  San 
Franc isco;  .Milton  Bunker  lor  the 
lighting  ol  the  Burlingame  branch 
ol  S.  (ihristian  of  (Copenhagen,  gilt 
ware  and  variety  spec  ialty  shop;  ( Con 
rad  Ottoway,  city  of  Oakland,  lor  the 
relighting  ol  the  counc  il  c  hambeis  in 
the  City  Hall;  Lloyd  (.artner,  archi¬ 
tect,  and  Bill  .\shton  jr..  (.olumbia 
I  hrtric  }(:  .Mfg.  (Co.,  lot  relighting 
ol  a  furrier  shop  oti  Post  Stieet,  San 
Francisto.  The  only  residential  en- 
trv  was  made  bv  Rolteit  Haskell,  P(. 
and  E,  who  described  tlie  lighting  ol 
a  incMlel  certified  ligliting  home  near 
San  Franc  isco. 

N(CEB  OFFICERS 

(C.  \V.  (iotnlwin  Jr.,  (.eneral  F.lec- 
tric  Supply  (Co.,  San  Francisco,  was 
1  e-elec  ted  president  ol  the  Northern 
(Califoinia  Electrical  Bureau,  at  ils 
ifcent  annual  meeting,  according  to 
announcement  by  B.  W.  Reynolds, 
bureau  manager. 

Stuart  D.  Paine,  Fhompson  &; 
Holmes  Ltd.,  .San  Francisco,  was 
elected  vice-president;  O.  R.  Doerr, 
Pacific  (»as  ik  FClectric  (Co.,  secretary, 
and  Henry  A.  Adams,  Western  .Mer¬ 
chandise  Mart,  treasurer. 

Fhe  executive  committee  follows: 
john  S.  (C.  Ross,  P(.  and  E,  chair¬ 


man;  Finest  (..  Kramm,  NFCC.V, 
Oakland;  Donald  1).  Scaill,  (>FC. 
Oakland;  P.  I..  Henry,  Leo  ).  .Mey 
berg  (Co.,  San  Francisco;  \'ern  .V 
Brown,  (iraybar  Electric  (Co.,  .San 
Francisco;  (C.  W.  Leihy,  .McGraw- 
Hill  (Co.  of  (California,  San  Francisco; 
LeRoy  Herbert,  Oster  Mfg.  (Co.,  San 
Francisto;  H.  L.  Hussey,  Phelps 
Dinlge  (Copper  PrcKlucts  (Corp. 

►  Dan  L.  rurner,  San  Diego  (»as 
&:  FClectric  (Co.  instructor,  was  electtxl 
president  of  the  FClec  tric  (Club  of  .San 
Diego  at  its  annual  meeting,  sutcetxl 
ing  R.  .\.  Kinslow,  Westinghous. 
(Corp.  R.  W.  Rohrbath  was  named 
first  vice-president  and  (C.  [.  N'evitt 
second  vie e-presi  lent,  1).  W.  Struck 
sec  ret  ary  treasurer. 

►  (Charles  W.  “BicKlie"  Leihy,  edi 
lor  and  pidilisher,  FCi.Kt:iKit:Ai.  Wksi, 
was  elected  president  of  the  .San 
Francisto  Electric  (Club  at  its  annual 
meeting  in  .March.  Directors  elected 
were  (»ordon  Black,  Richard  Frey, 
FCllis  l.arkins,  (C.  (C.  Walker.  (Charles 
Huyek  was  re-elected  sjt retary-treas 
urei . 

►  .Schedule  ol  meetings  lor  tlie 
^‘cuithern  (.aliloinia  (Cha|)ter,  l.\F.L 
lor  the  rest  of  the  year  was  an 
pounced  recently  by  (C.  1).  .Met/ger. 
Long  Beach  city  inspector,  secretary- 
treasurer.  I  he  .Marc  h  2<i  meeting 
was  held  at  San  Diego.  .May  21  will 
be  at  Santa  Barbara,  |uly  2.1  at  Ri\ 
erside,  November  5  at  I.ong  Beach. 

►  Ollice  of  the  Bureau  of  Home 
.kppliances  ol  San  Diego  (County  has 
returned  to  the  Electric  Building  at 
<)th  and  E  Sts.,  .San  Diego,  in  Rcxmi 
lot).  Space  has  been  made  available 
again  since  many  departments  were 
recently  transferred  by  .San  Diego 
(.as  Jk  FClectric  (Co.  to  a  new  service 
c  enter. 
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PHELPS  DOME  COPPER  PRODUCTS 
CORPORATION 

cordially  invites  you  to  visit 
our  Conference  Booth 
during  the  convention  of  the 

national  association 

OF  ELECTRICAL  DISTRIBUTORS 
Civic  Auditorium,  San  Francisco.  Cal. 

June  8-12. 1958 


To  All  Our  Distributor  Friends . . . 


PHmmBicBPmmms 

CORPORATION 

300  PARK  AVENUE,  NEW  YORK  22,  N.Y. 
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330-kv  device  used  in  field  tests 


Westinghouse 
PLOWBACK 
of  earnings  provides 
another  new  tool 
for  improved 
high-voltage 
system  operation 


Here  is  a  practical  device  that  eliminates  harmful  surges 
on  high-voltage  systems  during  no-load  operation  of 
disconnecting  switches. 

Over  the  years,  there  have  been  numerous  cases  of 
unexplained  equipment  failures  during  switching  opera¬ 
tions  that  Westinghouse  engineers  now  have  the  answer 
to  —  thanks  to  the  Company’s  cooperative  investiga¬ 
tions  with  several  large  utilities  in  the  high-voltage 


equipment  failures  can  be  controlled  by  the  resistor 
devices  now  available  for  addition  to  Westinghouse 
Type  V  horizontal  base-mounted  air-break  switches 
115  through  330  kv. 

For  complete  information  about  the  new  resistor 
device,  call  your  Westinghouse  sales  engineer  or  write 
Westinghouse  Electric  Corpioration,  P.O,  Box  868, 
Pittsburgh  30,  Pennsylvania.  j.«0960 


Device  for  115-161-kv  Type  V 


Device  for  196-230-kv  Type  V 


Device  for  330-kv  Type  V 


When  the  temperature  goes  up,  so  do  mistakes 


Cut  production  losses 
and  retail  sales  dips! 

Om*  study  of  75  plants  showed  unc-on- 
trolled  hot  weather  resulted  in  an  annual 
production  loss  of  $108  per  employee. 

In  the  retail  business,  it’s  not  uncom¬ 
mon  for  sales  to  dip  30  .  .  .  40  .  .  .  even 
50%  during  a  heat  wave.  Customers  are 
harder  to  pleaseand  impulse  buying  drops 
where  stores  are  not  air-conditioned. 

The  first  step  in  controlling  the  effects  of 
weather  on  your  customers  and  employees 
is  a  free  survey  of  your  place  of  business. 
This  will  show  what  returns  you  c-an 
exi>ect  from  an  investment  in  atmosphere 
control.  For  information  regarding  a  sur¬ 
vey,  contact  your  local  P.  G.  and  E.  office. 


...unless,  of  course, 
your  office  enjoys 

air-conditioning 

People  just  naturally  do  their  best  work 
(and  mast  work)  when  comfortable.  Con¬ 
centration  comes  easy  when  clean,  fresh, 
dry  air  circulates.  That’s  why  so  many 
employers  figure  office  air-conditioning  is 
an  investment . . .  that  benefits  everyone. 

Electricity  is  cheap  in  California 

IfAt  and  tiectric  Company 


Your  support  of  tlie  Live  Better  Electrically 
and  llousepoicer  programs  can  l)Iossom  into  new 
business  and  new  profit  for  you. 

These  programs  spread  new  ideas  aliout  living  better  with 
elt*ctricitv.  The  e  itire  industrv’  is  getting  behind 
them,  because  the  entire  industry  benefits  from  them. 

And  in  1958  they’re  going  to  be  bigger  and 
more  powerful  than  ever! 

Support  Live  Better  Electrically  and  Uousepower 
in  your  advertising,  on  your  letterhead  and  invoices,  in 
your  mailing  pieces  and  in  your  house  organ. 

Spread  the  word  You’ll  see.  We’ll  all  do  better  this  year. 


PACIFIC  COAST  SLECTRICAL  ASSOCIATION 


I 


S30  We«t  Siath  Street,  Los  Angeles  t4,  California  •  681  Market  Street.  San  Francisco  S,  California 


